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(57) Abstract 

A compound represented by general formula (I), a medicinally acceptable salt or ester thereof, and an 
antineoplastic containing the same as the active ingredient, wherein Ar f , Ar 2 , Ar 3 and Ar 4 represent each aryl or 
^SSTO A r ? pre ? c ? s m optionally substituted hydrocarbon group; X and Y represent each oxygen, sulfiir, carbonyl, 
-CHR*- (R» being hydrogen or lower alkyl) or -NR b - (R* being hydrogen or tower alkyl), or X and Y are combined 
together to represent vinylene or ethynylene; R 1 , R 2 , R*, R« and R* represent each hydrogen, halogcno, hydroxy, 
lower alkyl or lower alkoxy; R 4 and R 5 represent each hydrogen, halogeno, hydroxy, amino, nitro, cyano, carboxy 
lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, lower alkyl, lower hydroxyalkyl, tower fluoroalkyl or tower 
alkoxy; R° represents tower alkyl; and R 7 represents hydrogen or lower alkyl; provided when one of X and Y represents 
oxygen, sulfur or -NR b -, the other of them represents carbonyl or -CHR*-. 
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R 2_P Ar'-X-Y-P Ar 2 - 
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[5*#, Ar 1 , Ar 2 , Ar s RO t Ar* te7 U — A-S, £^#51® ; Alig&$ft 
CHR" - (R'liTKfUS^ fiS7«) £b<te-NR b - (R b {*7k&® 
S^U<lix^-L/>S;R' > R 2 , R\ R 8 R^R 9 li7K^^ ^ny>S^ 

7;U3+->S : R'lii£iK7;u+^S ; R 7 li**!^ , fiH7^/H^ 
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tt * » » 

>77z7-if (PFT) &m?ZZtiZ£>), Ras©«tl 

» % ft H9 

OrasMfirFOStt^tts *£lIifflS8^P!«8^©£< ©£Tttg£*U * 
Otl^ttt m±(*0«j2596KJt-rS«*>*lT^So UfctfoT* C*lb 
rasMfiH^i^k**!!*.*: *K *©£E*5fc*RasS&©**t*lfi 

61-7 7^^^7^7x7- tf (PFT) 14. C©Ras5e©7r^ 

ti^«fi©7r^*->yWki=i/^M4*-f, *®tz#>. z.®mm<omw#ite, 

iS*f* #£<©FFTffl*JW*<&fl3ft£*lTSfc [Hr^ (Cell). SS57 
1167- 1177H (1989^) ; 7oi/— a^W* ? - • * 

T-.-^iy* (Proc.Natl.Acad.Sci.)> &86#x 8323-8327H (1989^) ; 
m%90m. 2281 -2285 H (1993 *£) ; tf-f (Science) % S£245g> 

379-385H (1989^) ; IH8260#n 1934- 1937K (1993^) ; IHI&260 
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1937- 1942K (1993^) ; + A" ^•^taW- 
XhU - (J.Biol.Chem.)s ^266^, 15575 - 15578 H (199150 ; + - 

• j**:/ • 7 >-r 4 /<-f Ttr-r 4 1 * ( J. Antibiotics) ^ B46# N 222 - 227 
M (199330 ; &&fi¥5 - 201869^&f8 ; IpJ5 - 213992 ^&fg^#Jft]o 

-COffitt*^o^*)> in vivo ttfc 

§g O §3 ^ 

iaE-7 7^-WH7>X7x5-if (PFT) £P1 




en 



Q r L_ , q*_ , o- w O r - 

7k&S> te&t Kn*->7-MM^ {ft^l^*^ i]jU**i/Jlg, & 

-ftTK&S* ; XRU f Yli|lJ-Xli^d:-5T> KSH^ WEJtlR^x 

- CHR* - (:: Kfci ^ R 1 li**ll!lTOIi<^7;u*;uX** , r) 

g£ ; R\ R^ R 3 > R'RCfR'liRI-XttRttoTx ^oy>g^ 
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tKBES> 1SM7J\<*Ji>&XttffiBi7J^*i/m$; ; R 4 &tf R 5 li|5|-Xl*gtt 
jWjjw<*4A/* s fl£ffi7;u*^ fi&t Ku*v/7;u*;ug, fi&7;u 
BfEHgH^te-NR 6 - R b (iiulE©*^wr<5) *C 

o *<ies-7 7^wi/h5^7x7- 1* (pft) ^Pis-r^dticiOx 

&it£?gSgRas©$&lfg8£JllKtiJU tJtll^Ji: UTWfflT' 

>yv i^vu^s. "07***7 u;ua^ 07-f v+^/'Ja*, < 

>7^7 < /'J;i/S. ^>7<f vf-77'J;ug* -O^V'J/ug* 7'J-yug. 
+yj;i/S> ^v+;'J^S> 7?5v^;ug. ^7^y-7^;ug. 

o ft. <TC*>7 U ;ug. ^ij=.;us, try •^^8 > £'J = ***7 
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fifth Kd*«>7VMvUS *&g£Wt-£iiuEfift7,M^g> SP 

3?*W£*U *Tt>t Ko*-»fyug N t Ko^->x^W«^Jf»T 
& <So 

TO7^3*S/*tlisfl8^1tt^L607;U3*5/«Xtt7^U>^ 
U 0Jx.tfy f***>g. xh + vS. 7D**<>g. >f 
n**«>g N 7*h^->S. tert-7b*yg, > ^by -7;j-*->g N xfi/ 

fift tub** i/7Ji<*Ji<m t {i^ * ;i/*K* ->;u«**rt Siwefitt7;i/* 
/ug> IPS* «*IS[l^^U7©*;i/^->7;u^S*«i5lcU 0J*.l*rt/t' 
**y^;i/g> *;u*>->x^yi/S. AWi/^Dhm *;utf*y 
7*fyw««*<*«:r£fu ^Tfea-M**^*-;^ ^;i/^*->xf-;uS# 

75;U*/i'S£l^ I5IE7 U -^S*W"r<5l5Efift7;u*;us**ftLx 
f-yyg. ^y^f-yyg, 'vHMf-uyg, 'vy^^yyg. 
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xb>g. T^xi/vS, l -7x^b>g. 2-7xxu>g, 1. 3-7 
^i?x-Uvg N 1 2-^>x-L/>S % l, 3-^>?v 

5 jcjiU>S, 1, 4-^>^^i^b>g N 1 -^-fe-U>g N 2-^4-bx 
l/>g> 3-^*-trxl/yg N 1, S-^+t^xxU^ 1. 4-'MM*-v>x 
-U>g> 1, 5-^+1^ xxl/ >g % 1, 3, 5-^*? h tjxxl/>g s 1 
-^f-U^ 2 -^7°x-b>g, 3 -^x— U >g N 1. 3-^79 
i>xxU>g N 1. 4-^-?x-l/^ 1. 5-^i?x-U>I, 1, 

10 6-^^^x-l/>I, 1, 3. 5-^.7?+ 'Jxxu>g s l -^f-l/> 
S> 2-t?fxU>E 3-*?fxU>I, 4-*?x-L/>g > 1. 3- 
t^^^xxi/>S, 1, 4-t^yxxU>i, 1, 5-t^^xxl/> 
1. 6-t^^xxU^S, 1, 7-t^v?xxU>S x 2. 4-*?* 
i?xxu>l, 2, 5-*??i?xxt/>g N 2. 6-t^^xxUi/g> 3, 

is 5-t^i^xxU^ 1, 3, 5-*?:? h iJxxL/^g. 2, 4, 6-*?* 
h UxxU>S, 1, 3. 5, 7-t^f >5xxl/>SWif^ ct3-efc 
yp^xb>g N l-7fxu>i, 1. 3-^yx-u>g % 1 -^>-r- 

20 wt.n> mutt? vmm*. ^mmT^mx-^^ 

#*S/*;U**— 7>*->*7;l/*"x;l/S> tert-7>*->*7;M-:x;Ug 
3?jW:f£*U h + i'rt/l/tfx^g, xh*->rt,U;tfx;ug3W 

25 jtfS"C'££ 0 

30 <£j&7;M-nr;u*;i'g<>:(^ 7 y£!I^£Wt-£iiyfe{£S&r;i/*7i/g N 
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fiP*>> ^&ltt^b6©7/i/*n7;M^S£.«i*U fl]x.lf7;M-oy?- 
;ug> it-yfrfatf-Jm* h U7;b^-o^^;uSx 1 -7;i/:*nx^t/g^ 
2-7,M-ax^;Vg N 2. 2. 2- h U 7;l/;toxf-/i/g x 7;M"ax 

tt« U flj*!*^©*^*^^ R'&tf/Sl^ I4R 8 *<*7 

l < ittm\fcimBiik*.%&±.Ki)ji<#* isjimg l < •> 

W& ; ^*->7 Aig3?©7;i>* y±£&B« : ffil* 

T >^fAiS ; Witt M * W7 * h 'J x^;U7 $ *J > 
? d^+->;1/T ^ vigx x* y — ;l/7 $ >8L -7x* y -;ut 5 h 'J 
i^;-^7?>«N yn^WVtBx N, N* -^>S?/Uif-l/>5?7 5 > 

UTI4> BK&&> 0A/i*&> 

7X3^k*m h'J7^a»K««©W«»«[;^li>^> 

>&&$$© ygtfg^W £ft*o 

— »sc [i] -c&ztizitGyw^xT^tLTit, 5fc3s©*/i/*"*^i/g % 

R^Cf/^L < liR 5 A'<*>'l/'f*+>'^ST'*5Ji^©^*^+->^SXI4 
it* A -e^SnSt&fo^ U < (4^ISfD)!i«^'ft7K*S±{C/7 )\>** ^Mk 
< {i^*;i/#*S/7/i/*A'***"r*«#©^K*^*->^K*»* 
It 5BI8i:LTflFS*n^*1ffflWtt *>©*«* U flJ^tfy f7l/g. 

7*ot^S, 'T77 p abVUS > 7^;l/g N sec-7*f-;l/* x tert-7f- 
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;k ^v^g^ 7i*^;i/g^©7 5-M i A'g<h©x;* > -r;K TU;uSx 2 
-^x-;i/SH©fii^7;u^-;uS<i:Oxxf ;W / h*->^;ugx 2-y 
h*-/xf-;Ug N 2-x h^i/x^yUgTOfii^T^^ + ^T^^USiKDi 
*r;k 7-tr e^D-f^**^ f-/l/g x 1 - tf^Q-Ol/* 

S/ayi/jK— /M -f y^n^^i//7;i/5f:x;i/y f-;ug3?©fii!E7;io 

* •> * ;i/^:x;i/7 ;i/*4/g i©x^f;K # /u*> •> > ^ugl?©^®^ ;u 

©fiSfc^/W< : e-1'^+->7>'l/^l'S<i:©xx-ryK 7*'J i?;Ug<!:©xx 

HO (5 -B&- 2 -**y-l, 3-i?**y-;l>-4->r;t/) ^ff-^Si© 
xxx;UWW£ttSo 

;^ffc7K&g±K*;u** wug:gU < ttffi«*;M«+->T*+A***-r 
£Ji£©^i*7 ->;Ug© 7 ftXf* <5 fi[{i7KBES*<??«-r 5 <h £ . 

TtK CI— ID 



25 




R 1 R 

R 2 ^Ar 1 -X-Y-^r 2 CH 2 H ^ , Ar ^ [ I - 1 ] 

R 4 -^TAr 3 — C — C N — C — A COOH 



Y-s / \ ii 
R 5 R 6 h 0 



30 CI - 2] 
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R 1 R* 
2j0 r ^ X _ Y -0r 2 . 




00H 



[1-2] 



A, X, Y. R\ R\ R 3 , R\ R\ R\ R\ R , RCJ f R , tt«flE©***Wr*] 



CHR* - (C C Kfct >T> R'liTK^H^ Xtifi«i7^;vS^-r) ^ b < li 

- nr" - (zzizis^x, R b \t*mM?ximmTJ\s*j\<mz7F-r) -ess 
m-fZo tztiu n^-rtifr-ijimxm?-. aawPXtt-NR* 

-»S Ci] ©3to\ x^-NR 6 - (;:i:fcix, R b lifiieoic^wr 
^T'ifc'K froY*<-CHR'- (ZZiZ&^X. R'{iWI£©«5|c*W«) T 





15 



#7 x-^-CfeSft^RC^ 
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S$*l<Sg-Cfc*tt£#k X&tfY*<i:t)IC-CHR*- (::i:iJt>T, R" 
o T fc* - U >gT& * ffc£4»*<ff £ U \, 

Ci] -casttSftetoik A-ca$n« «7;u+;us> ft 
a**r i *r *> «t i 2 « ^ u 8 oiaftXtt^iSfDi&iws^t*** 

7KSS> <£$t Kn*'>7^#/HI, &&TJi<3*i/&, {£ 
ft*;u**4 ! ->7;u*;u^ 7 U wugRtf75;M^gri>£#*i¥J;*K R 
-XligttoT 1 Xli2J^±. ff£ b < tt 1 tt^U3S^« c £*<-C£So 
A*<5£ [a] 

R n 

- (CH 2 ) m - QH-C— CH -(CH 2 ) n - [a] 

R 10 R ,2 R 13 

7;U3*->gXI*rt>'i/;i-:*i/;Pg£ -.R"!***^ tK&Sx (BR7;U3-ir 
i/g. /7;VjK+*>7uax«fi«*^*->7^n^«: iR'MiTk&I^x ffi 
&k KD+->7;i/*;i/SXtt*^**>^* : R u tt**K : F-> TKKSXii 

-5) rssftaarefcSftafcRtfA*^ [b] 

OH 

— (CH 2 ) p -C = C-(CH 2 ) 0 -CH-(CH 2 ) r — [ b ] 
R 12 R 13 

(ccicfei>x> R 12 &*.mm?-> fi*at ko*->7^a/«x«*^'K*^ 

tfrJiig-XtiJttt-aTs 0tt^L2©S8£«5frr*) T^ft^ST'** 
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A*^ [b] ■C&£tlZ®&. R ,2 <hUTIit Kp*-» f-^36*©fi«t 



10 



15 



20 



OH 

— (CH 2 ) -C = C- (CH 2 ) Q -CH-(CH 2 ) r — [ b ] 
R 12 R 13 



0 

— (CH 2 ) P -C - CH- (CH 2 ) Q -CH- (CH 2 ) r — [tf] 
R 12 R 13 



R'&tfR 2 {iP-XligttoT. TK^Jl^ 7kKS> ffi&7 

a-- 

so R 3 {i7K^^x /Nay^Bl^ ?kifc& ^7;u*;uSXIifi&7;U3+ 
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R'tUTtt. jK&H^ yf-/l/Ss xf/Hs 7*Df;US^ffjg-C*0> 
R 8 fi:0*R 9 JiIqI-X{iM^oT> TkaflSH 1 . ^oy>i^ tK&^ &&7 
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5 XI* 6 \Z7Tstt&fc± mm?* Z ti)<T£ S 0 

[in 



RZe^Ar'-X^-^Ar 2 CH 2 fx'. 




R^-^Ar 3 — CH-CH— NH 
r5p R 6 



[I I] 



10 



O- * C Ar2 - * C Ar3 - O r - 



l*|S|-XI**ttoT> 7 U -;l/SXIitt33?§33££ : X'Rtf Y' (iR-Xli 
KJfifiK^ «WI(?x *;P#ivu«, -CHR-- (ccfcfc^-c> 

r ,p n R2P> R3 p x RapRcfR«pji|g_x(iR/j:oTx ^oy>R^ ft 

■$nwcfcj:i**KS* fift7^u*x«fift7;u3*->ai* ;r <p k. 

^R 5p li|5l-XiiS^oT N ^o^>BR^ -hog, <>7;Sx 

iS»7-rt/3 + *>*^#-^x *a&» 1BM7/\'*JV1j to 

*-/7fc*iWk ; R'liffiift7;MrA*£ ; RMi**lB? L Xtt<K«7rt/*;i/ 

mzmvatZo fc*u x-sa t Y'©^'r*i^-^*<K*ii? : > Mis™* 

-NR»- (CCCfc^-C.R tfl lil5E©«ti**W"r-5) -C*3ftS8*ItWe"f 



30 
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HO — C — A D — COOR B 



CI I I] 



10 



15 



20 



25 



Xtt*©JBettlHW*i:*Kl6:**^ -»« [IV] 



A\ X\ Y\ R l \ R\ R\ R\ R'\ R\ R\ R\ R*RCf R'tttfHE©* 

m^mm*®. s&i*-r;K m&rz kwmi^w. 

tfc, [in] O*yU»K>«*ffl0^*^IC«, N, N' -i'^o^ 

/U«KSM ~ h\ 2 - ? d d - 1, 3 - S>> f-TWf I 7V »J w o 'J K«©*£?M 
HRSC [n] -C£$ft*tt$tl<i:-&a; [HI] 0*;Utf>8tX(i*©gJt>& 
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[in] Qtiju#>wLte*QRi&B^to*i**tt^b%m*JW &tb< 

14 1 ~5 * ;W§ t^T ft toil Z o 

2o°c~ioo°c-e*So 

15 

®XI*#J;Ll* h 'J if-;l/T 5 >\ N - xfTUSM V7"n fcVl/7 S f 'J y 
> N 4 - i?^ ^7 ;;h*'J if N, N - i?/ =f-frT- U ^©WJ&tS© 
20 #«TJcft9-<i:*<$f*L^o 

£tttt£e>ttffiS(** -JR^ [HI] ©^^^^KORJCttR**!*^!! 

hrs: [in] ©^«jo»/Noy><t«iiix H»a [in] o*^>»* 

25 yWfc3i]<hUTI2> AJX-tftg^*-^ =«<k*)/U E&fkO/U 

-8*3; [ill] ©4k£^©S£Kfc*«ll*> HKs* [in] ©*;W-:>»*?ir 
jfefcSfcoT, Wx.li^nD^Kxf-;H?o^uaKK7;u+;i/; 7-fef-^? 

30 T£S„ *^ ja5M©*;i/^*'>^*©P4lT5^rti«lR*tt*»fiJc$-*5^ 
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[III] omstywm'&x.KT-MU -«5t [in] (DJ]Jl>tf>&frp; 

- 3 - (3 - vtTfrT i j -tu hvu) 4 i mvtii&mottT, 

m?MN-t Ko* I K> N - t Ktf*->7*;M' 5 hM-t 

JK 2. 4-^-hD7x;-/k 2, 4, 5- h ^od7x;-;K ^y?? 
dd7x; -/^C7x J -Mt&Vjmtfcl&tLitZ Zt\zJ:i>)'&ZZti)< 

[III] «Mk£tl©Stt7 = Ri> -jftjC [III] ©*7;u*>&£*r& 
KftoTs #J;l(21. 1' 1, 1' -rt^-^b* 
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*-c«*ft*arc*9* flfe#a<- chr» - (::i;ivt, R'liiEciS 

<D&ag;W? t U^R^; yg<D£ag©i:^ SfS&JC^&aSS- 

7M&££>&i$£<h UTIix 0J*tf h U ^ f-^'> 'J /t^x tert - 
?)i>is U ;i/SH(Di£«i7;^/U'> 'J ; b*^y ^Ag. 

5 x/ug : flRfciX y p - > h * i"< > 2? ;l/8> p - x h d ^ > v>/U 

g> h U f-Jl&^OTyJ^Jim ; 09*.«*;i/ S ;ug. 7-t?^;uga?©7 •> 

^/Ug, tert - f+frV t >J /Ug N 7-t?3^Ug^#$r£ U \, 

7 s ygxi*-r s y i/cidk p-> h**> 

^ > i?/ug. p--Fd^> v>A*> 'OX t K U ;USs h U ^;US^©7 v 

/<D-r;bSI|0i£ilS7^y-r>'US : 0>Jx.tf h »J 7;l/^D7H?^yl/S^©(£ 

g. ^utf^ayl/sJ-Cx/Ug, tert-y h+v/*;l/^-;US^©fiiffi7;Ua 
*«>^;UiK-A« ; 0J;ttf2, 2,2-h'J^pax h*v/*;U**-^S^<D{g 
&/nd 7/1/3 ^rt/Utfx/l/g ; fl|;i{i2-:/D^x;U;t*->*7/l/**x/i/g 
H©7^y-^+i/^;l/^;l'S ; Wittf'<>i?;i/*+->/7;u«K— p 
|>n^>^;U^4-'>*^^-^g^075/b+^^y*^^--'US ; 
m*-\i h 'J y f-/t/'> U /l/g> tert -rf+hV* f-ZUS' U JlsgmomSLT Jl<* 
jWs U /i/»*f x SJC7 i /g©£Mg<i: LTIi. V x>g. p- 

^ooWJf^ p-r.ha'<>y , Jf>if©77;l'+ , Jf>Sf 
WbtU 7-fe^/Ug. h'j7/U;*-D7-t?^/Ug x tert-7h*-> 

*7/|/tfx;l,g, O^/U^ + v/^^-^S^Wt U\, 

*/U*>->/Ug©ft3g<!:LTtis Will*;* ^/ug. x^;i,g N yntVU 
g N V^n t'/Vg. tert-7^/Ugl?©&i!&7/U*/l/g ; #Jx.l*2, 2, 2- 
h 'J ? onxfvUgl?® a 7/U*/Ug ; 6»J^.<i2 -^D^.;l/Si© 
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EfCS*7&> MOWI*ffl\ HRS CIV] -e«*l*fl:£#Kt>fi£jfc 
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fc-tfTfT^tfcitK -&5* [I -a] ©<t£®£8l{iS**Ci:j&<T£.5o 
ft8£0li*£&lis ^RftKSOM&tfllWtelfe [I -a] <D3cStt« 

HR3* [VII] 
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R 8 d9 
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R i« R 2a | CH 
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20 O- • O*- - O' 3 - - O- - 

A, R\ R 2 , R% R\ R\ R^ R\ R\ R\ R'-atfR^liKlEOlti***^ 
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Ar* CH 2 RJ Ari 

W ' CH 
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d5 r6 0 
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X, Y, R' N R\ R\ R\ R\ R\ R\ R\ R 9 > R\ R'\ p. qRtfrtejfnie 

OH 

— (CH 2 ) P -C = C- (CH 2 ) Q -CH- (CH 2 ) r — [ b ] 
R 12 R 13 
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12-1-5 h »J7-fe h*5"<-3— r*>*JB^S,> jjfrlfx* • 
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5>> i?**t^Ox-r;W| ; iilfTt hx I* 'JA, 7tFX ftg? 
x.^;W 5Mf-;UX7U***> K*f©#7o h^ttSttlffiBEs X(i *•©?!£& 
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r5 >^ ^ S SlV"* C L13P 
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«j*flM8S***\ Xli-j&sSR^-Z' R^RtfZ'iifrifS© 
Its*****) T«*n*7^*;Wb3W*^ffl$«Ctt;J:t3 % ±IE«!ift 
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X h U- • U*- (Chem.Lett.)> 191 M (198050 ; R375H (198459 ; 

10 y+-^-;u- y yf'fxf'f-, y = a ^ ^y--> 
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R 4p -^Ar 3 -CH 2 -C-R 6 



R 1 ' R 3 ' 
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R l P R 3 " f 
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R^-C^Ar^H-C-R 5 
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1) R 9 "- 
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CH 2 -NH 2 7 



2) reduction 
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-CH 2 R?Ari/ 
CH 

Ar 3 -CH-CH-NH 



[n] 



WO 96/05169 



- 34 - 



PCT/JP95/01589 



O- « O 2 - * O- - O- « 
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< li-80 o C~100 o C-C&^ EfcB*ffll*s ii^ 10#IW~48I5IBU ff* L < 
li30$tfig~24l$Ra-C*So 

-Uk^g-cs^ns^^^iw©^^ [ii] *«aH-*igj*, a*t> 

7T^£tt£7^ Wt^£i*ME^US*J*;k ff£ L< 12 1~2 *;l/flE 

-48^. ff*L<ii30»fa-24^ra-c** o sfc-r ^ y&tiLmtEs&m 



WO 96/05169 PCT/JP95/01589 

— 36 - 

K«fc Off? C 

So 

io ^K«7C®S{^ «7C?Pl©SS(i<k 13 > LT^ tfJ/Ltf;' ? J - 

#"tf><» r h?k Kn7 5>> S^y A*©x-7\^;fl|x.l*'*>*>* ^ 
15 Mux >^©^«^fc7k3^«O^Sft»*SEXti*©iB^««ESS*^ffl $ 
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r3 P 



^P^^^X^-^^ 2 CH 2 

R 4p -^^ 3 -CH--C— R 6 



R l ? 



r3 P 



reduction 



RSpJ^lrl-XP-YP-^Ar 2 CH 2 

R 4p -C Ar 3 -CH-CH-OH 
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R 6 



R* p 



r3 P 



1) CH 3 S0 2 C1/TEA* (orPBr 3 ) 



2) R9P—^Ar--CH 2 -NH 2 7 



R^PiSl'-X^-f Ar 2 CH 2 R7 ^ 

^-^ ^-^-^ | CH 

R 4 "— (— Ar 3 -CH-CH-NH 
R 6 

* triethylamine 
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p5p 



q a ,_ . c- 2 - - O- - o- - 

X% Y\ R'\ R\ R 3 \ R\ R 5p > R\ R\ R 8B RO f R 8p liBllE<0«i**W^ 
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0J*tf*5Ea#**4k*S*-*- h 'J •> A©li£ N flRtfy ? / -;k x* 
x— f;K xfvux-fyk iM V7*PtVUx— f/W &-??A>3.—: rJW i? 
*Uf-$A0Ji^ 0Jitliyyf-;Ux~?;K x^;Ux-x;W ^V7a 
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HIWM\ 5#ia~2BlHk ff*U<tt30^|ffl-24«RB-C**o 
HH^8^S3tt**fcM^fcaW©tt£to [II] *iHrr5ISM\ HR 

T-»a: 7 $ ft* 7 ; Wfc£tt*ttffl $ 5 C «h \Z £ 0 'ff 9 Z t 

KttLTs l*;l/tt^Uigfij*-A\ ff*U<lil-2*;u©xyu*WtJW&^ 
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1) DEAD* 1 . Ph 3 P, PhthalimideCor HN 3 or DPPA* 3 ) 
or / i)CH 3 S0 2 Cl.TEA* 2 . 

V ii) PhthalimideCor NaN 3 ) 

2) NH 2 NH 2 (or reduction) 



r3p 



^-^Ar^XP-YP-^r 2 CH : 



Ar J -CH-CH-NH 2 2 
1) R 9 P_^Ar 4 -COR 7 10 



2) reduction 



p8p 



r9p 



R x^ >^ ft? 

^-^Jt'-X^-^Ji 2 CH 2 l^t^ 

R 4p — (- Ar 3 -CH-CH-NH 
R 6 



* 1 diethyl azodicarboxylate 

* 2 triethylamine 

* 3 diphenylphosphoryl azide 



30 



WO 96/05169 



- 42 - 



PCT/JP95/01589 



X\ Y\ R'\ R 2 \ R 3 \ R«\ R 5 \ R\ R\ R*R0*R* imEOM&t** 
*] 

s J:ni*x §6Wfc£& [II] I*. fcja&fc, -&5£8T^£n<57 

^SU^^M'S K (X(i7^t**l^fL<ia^7i-;i/*)^7^K) 

io li7S^t* h 'J * A) &ftffl£#T7 ; >#9©7?;M > = Kglltt (Xli7 
5>Ktt) *«»U «^Tt K55» (Xtt«7C«) ^ffl$tT7^M 
S KS£Rfc£ (Xli7-7 KS££5c) UT-&5£9T'3l£ft.57 S 

7;i/3-yH*S^^-»^9-c***iS^«5*»!iftt- *ISttx =&»^sfc 

h^xx/Vt^^S^^M; K (XI*7*tt7k*K£L<tt-77 
20 x-;l/^»7-7 K) flFrm^SSJC^'T-j^, X(i h 'Ji^;U7 

$ >3"©£2©?p£Tn ttffcy * >^^^-;H|©^;l/^jL;i/>ft : j§pijX'X;U^ 
-/WfcU %^Tffia©ffttTx 7^;U>Ti K (X(i7^k^-h«j«7A) £ 

a.(xiiSTc) mftw*L^„ 

IdTS^hytfiO *f^ffl$-tt-*K«-cii N m*.iiVUt/f-\s>. tuu 
so K3Prfr\ SC^SPt©t 7>{c«k5 7^;U-r i KS©6fe*KJ&-Ctts 0J 
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K) #*ft*ftl**tt^i,itW**, ff*U<ttl~5*/U-c*9, 

ylo-7U#8© 1 *MZM Lt> * >Z^*-yWp0^;U*j=.;HtJW^ 
leyl^LWe^k ff£L<ttl~2*7k 4fccoK«fflsti« h 'Jx 

/k ff*L<ttl~2*;l/T*») N &&Br©E£©?paE7\ 7*/H'; K (X 
1*7 S^fc* M -7i0 xjl^-MtM 1 * L 

T N 1 €-;l/ftt^ LigfiJ^/k ff* L < lil~5t;U©7*;H' $ KSO'*gS N X 

&*»*«ffl*riC7^^ = ko^- h II -7 A«L < IS* U 7 A££*© 

£T-(i. m&4t&®l-e&Z-7 9J\"( = Kftl^HcftLT. fc: K5S>>*<1* 
^^UiiftJ^k ff* Uail-lO^UT'fc'K 7 v K{*©**ft&JRiS 

9uie7fc32SJ&©i#£ N S^fiSli. -70°C~100°C X ff£L<li- 
20°C~50°CT£^ &mmts 5^-481^ ff£L<li30# 

^24TO5 ( t K5^>K«k37*/H* i KS©|£££fS©i££ N £ 
CTSlix S1if> 0^tf^URJSfcffl^*ig«©j&j6ST\ U< 
100°C-C£?K KrtWfH«. 3£> 5#IB|~48l*fBL *F*L<<i30^fS-24 
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Tfr%4t&m%w*:m^zm&. sj&mmiu mn> -7o°c~i5o°c, 

L< (i-20 o C~50°C-efc*K R£B#RHtt. 5»ra~48BSBk #*L< 

U< (i30°C~100°C-e*0x iiS> 10£RB~48l*HBs L< 

li30#llfl~24B#IBl-e*So &teS7cll«i:£jS7C©ii£x RfSfflflEfcU 
0°C~100°C. ff2L<li^fi~50 o C-?*>0> Kmmii> 10»M~ 
48mm. »*U<ttlO»IBI-24«HHI-e*-5. 

15 f*5o 

*Igli«iII5S«i&i*AT'HR^6T^$tl^^^»^16tI©^^!l [II] 
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25 



R 4p -^Ar 3 -CH 2 -C^R 6 4 



r5p 



r3p 

R W_ Y a_?5V-CH 9 -Z 1 



11 



r3p 

R 14_ Y a_^ r 2_ 

r 4 p_Z_ Ar 3 — CH— C — R 6 ^ 

^ u 



i~ L / base 



1) reduction 

2) CH 3 S0 2 Cl.TEA* 1 ,NaN 3 
(or DEAD* 2 , Ph 3 P, DPPA* 3 ) 

p3p 



3) reduction 



* 1 triethylamine 

* 2 diethyl azodicarboxylate 

* 3 diphenylphosphoryl azide 



w.ya^V ch 2 

R 4 "— C Ar 3 -CH-CH-NH 2 
R 6 



13 



1) R 9p -^^Ar 4 -COR 7 10 



2) reduction 
R 8 " 



r3 P 

RM.yaXV ch 2 R* f 

& P -C- Ar 3 -CH-CH-NH 
psp^ R* 



14 



1) HO — C — A p — COOR p [m] 
O 

R 3 " 



2) ffi!fS©S«W^ 



H~Y a Hr- Ar 2 CH 2 / 

w I CH 



W 

R 4p — (- Ar 3 -CH-CH-N-C-A p -COOR P 

^ * 6 ° 



[VI] 
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A% Y\ Z l s R 3P > R«\ R 5 \ R\ R\ R 8 \ R^RtfR'fcmE®****-*-*] 
*SH6&lcJ:*itf, m®it&® [VI] {*, fcji6K x HBK4ra$*i* 

K) *tfffl****s Xli h U ^ >^©£S©#£T\ £^ * > 

(Xl*7? K#) fcMiftU ft^Th K5i>> (Xtt»5c3W) OT$tT7 
*;l/*f i (Xl*7^ K»*«5c) LT-&5£l3T'^£tt£7 S > 

#£MitU R^^4» 13 CHft^lQ-T***!*^^*^ 35c 
LT-jft^l4-C«$n-B^«5<i:U firttefcMIZ-fta [III] -C*£ft 

R u #7k&g©&^g©il£> £tt*K£®ftKS£ LTttTOIEMttttl K 
R 14 ^ JUA f hS©<SMS©^ £Ry ;l/*7 7 h S©^MS<i: LT iiiij 

r m *<7 i ysxii^ i y«©e«s©«^ SK7 i ysxii^- $ yg© 
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» 3?c 6 x-m s n s it&m * r ;u ^ - 8 ^jSte-t * is t raaitt ^jsw 

Igtt. TOBH«ttC-eHBkaa-e«*n*7 5>(*:^&HRa [II] 
n*^**l!«-r*X8i:BI«ltt^r*-Cff^Ci:3&<T*> Ifc^o^ E 

Hft£UT*3ft*ffc#4&fr&lflWIA1& [VI] *tHS«i8icfci* 
Tn H»ai4^*Sn*^«ftiH»a [HI] -CSSftS^A/t^RXIi* 
©©KttRWioaSlix fflIES£ft&irc&tfSHtt3 [n] 
^i-K [III] T«*n**vl/^>||Xtt*©R«ttBHW*i:©»t>i 

vt9t<C? ' 7^-7 X • *f y • ? ♦ i/y-izi/X (Protective 

Groups in Organic Synthesis) > T.W.^U-> (T.W.Greene) John 
Wiley & Sonstt (1981 *P) #JW] 3WJfflT'£S«> 

30 ^te. -^jciiT'^$ti5^t7iimiRD D D ^ffl^5K #%0me*o^ffi 
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25 



r5p O 

r3 P 



p3p 



Rl5 -& 2 - CH 2 - Zl /base 
15 



1) reduction 

2) CH 3 S0 2 Cl,TEA* 1 ,NaN 3 
(or DEAD* 2 , Ph 3 P, DPPA* 3 ) 



R 'XJ? — f 2 



II 

0 

3) reduction 



r! p 

1) R 9p 



R 3p 

R i5_^ r 2_ 

P^ p -^Ar 3 -CH-CH-NH 2 17 



* 1 triethylamine 

* 2 diethyl azodicarboxylate 

* 3 diphenylphosphoryl azide 



COR 7 10 



R 6 

2) reduction 

r8 P 



R* ♦ ^ 

R i5_p Xr2 CHz Ariy 

— y I CH 



R 9p 



I 



R 5 ^ 

1) HO — c — A p — coor p [m] 
II 

o 

p3p 



Ar J -CH-CH-NH 



18 



2) fcSSOiitttfJliifcfe 



-CO-P At 2 CH 2 R 7 

R 4p — Ar 3 -CH-CH-N-C-A p -COOR p 12 
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-SO- 



io 



15 



20 



R 9p 



Rie.coiS'V CH 2 R^Ariy 

R^P—Zl at 3 -CH-CH-N-C-A p -COOR p 

reduction 



p5p' 



p8p 



<*5 

CH 2 R^ / * 



R 9p 



CH 

I 



Ar 3 -CH-CH-N- C -A p - COOR p 



p3p 



rSp 



z _c H _^y_c„ 2 



p9p 



CH 

Ar 3 -CH-CH-N- C-A p -COOR p 



19 



20 



[Vffi-a] 



[xW\ ~R K \tUmZtltz*)l#*->)l>&XttR t -C (OR") (OR*) - C: 
\Zls^X, R p, RCfR rt «|Sl-XttHttoT^ xfyl^l, XliR^R 

O' 2 - « O^ 3 - * O- - 

30 A\ Z. Z\ R 3 \ R«\ R J \ R\ R\ R*\ R 9 \ R'S.O'R'' lijfii£0Sl*££ 
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xntitmizztui, BtfiKDit&vi [viii -a] is, tm^ -«&>±v&z 

7i> K) Xli h 'Jxf;l/7;>WIO#^ *Hk;< 

^>^;u^;mox;U*-;Wk)|iJ^flPffl$^&H i£g©?*?ETx 7*;P 
-< $ K (XMTSMk* h U 9 A) £ftffl$-£T7 ; >i*i7©7^;u^ ; m 
o ^ aiiTy KflO **K6U ft^Tt K5^y (X«jS5c»J) 

ti:T7^M 5 <XI*7 * K**»5c) L"C-»S:i7-C*3ftS 

7 5 U Kft^1»l7KH!fi:3S:iO-C*$ti*^^«5*^ffl$*fe 

S5cLT-&£18T'3E£ftStt£^£ U BMtai&iafcHftS [HI] T' 

flgfltS&t* A-T 5 c t \z £ *) mitt 5:i So 
-»a20-C«*tlS^«Ktt«**»ALTgWCHk^«! [VIII - a] 

7 

/ 
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HO-C-^_CH 2 



10 



15 



:h-ch-n-c-a p -coor p 19 ~ a 



r3P 



z -s-£>— f> ^ 

F<P_(rV-CH-CH-N-C-Ai>-C0OR» [VEI " bl 



20 R 5 '^ R 6 ° 



O- - O- - o- - 

25 A% Z. R 3 \ R<\ R\ R 6 N R\ R 8 \ R^RCfR'ttffiljEOJR^WrS] 

**aftfelwJ:ftl;k gW©^«5 [Vm-b] «\ 9WBl!JftftET-jR3C20 
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R 8P 9o 

Z-CH-P Ar 2 CH 2 R* Ar^ 

R a | CH 

R 415 — /— Ar 3 -CH-CH-N-C-A p -COOR p 
rSp'^ R 6 0 



[Vffl-a] 



PPh 3 or P(OMe) 3 or P(OEt) 3 



ch 2 r;/ 

CH 



p3p 

Q-CH— P Ar 2 — 

R 4 "—^- Ar d -CH-CH-N-C-A p -COOR p 



[X] 



R 6 



Q A ,_ . 0_ . (>_ . 

A'. Q, Z> R\ R<\ R«% R\- R\ R»\ R 9 \ R'RCf R'ttHfrE©***^ 
*] 

^SSlig&Kekfttf. BW©^fc^» [X] M\ HK5* [VIII -a] T'3l£ftS 
b U 7 x-WX7 -f >OS(i> — »3C [VIII - a] T'iS 
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it [vin-a] ■c^$ns^t^ic^ffl$^s«^^ as, 

80 o C~150°CT'*«9x ££tfflll^ a^> 5£R0~7BISk ff*L<lili«IB 
o HRS [XII] 




[XII] 



O- • 

[XIV] 




[XIV] 



[5^ 

25 Z, R'\ R*&tfR to l*ll9E©*»**«] "C«**l*^«J*N€»»ai*G 

«*>\ -#3£ [xiv] -ca^ns-ft^ttrUKS^ffli^^ ###jie«c© 

so HR£ [XIII] 
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R 3 ° 

R 2a -C-^Ar 2 CH 2 Art 



R 8p 




6 ^ I ch cxm] 

R^-^A^-CH-CH— N— C— A° — COOR 0 

r 5d R 6 0 



G< 2 - - O 3 - - O- . 

io A", R 3 >> R A \ R 6 \ R\ R\ R*\ R"\ R p RtfR*Mfe©m*£*f?-*] li 

Me^ifiaE ksij i9 © r 16 *<R'-e^$ tiz&<D®&tnn$t\zw\ 

15 

R!J COOR 20 r« R 19 

\7 base I I 

R 17 CH 2 -COOR 18 + II R^-OOC-CH-CH-CH-COOR 20 

^COOR 21 COOR 21 
21 22 23 

20 R „ R , 9 



HOOC-CH-CH-CH- COOR 20 



deprotection COOR 21 [m-a] 

25 ;R ,8 litert-^US^ 'OXfc KUA*Xtt h U f" 

«jftttHttlWIEH»S Cm] T^$ft*tt£#>©9^ HR^ [HI -a] T* 

**liaffi^«k*l{^ EX)®* [III- a] li N -&5S21T'g 
30 £ft£> giCM^^^t^^/HOftlSR^Wt^iXf^ 
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5 R^&tf R 21 ©#yi>#* ->;U£©£tt3££ bTIi, fl&tftert - y^ugll 

<d&Wltj\<*j^ oxt K»;/u»»*<ff*u\ 

15 ft^CimJ. 

£»«£©««»** as> HRa22T«n*ft*tti*Mc*tL-c, 1 

sjk&kcl a^ - ioo'c-ioo'c, #2 u < ti- 8o°c~^g-c& 0. r 
mmmte. as> saw^umts fiF*L<ttio^ra~ioi^pa-c*5o 

20 Htt^23T«$nS^^^^iW©*;UsK>BflB»# [III- a] ^©Ift 

5^ fHili»fiitt**<tert - 7r;Ug> ^>X t K 'J h U x;US 

^ y -;K y -;WP©*?Stt«**£b < l**ft&£7k£©«£S«*J&\ 
25 X(iM©##£TT\ fl;t™&> MJ^M-ng^ £S&^©g? 

%ffll^ ff* L< li-20 e C~50 o C©$Qffl-C105>PBl~24^*!iS-r-5^ 

0J;itf&#££#'<>^t'gx OXt K'J^XIi h 'J fvug©ig£ s 

30 jBSX«i*©»^*a*. W^«^5^^A-jR*ttiK, 7^---yyyutt^ 
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10 



15 



~»5C [III -a] -fiftjS: [Ill-b 1 ] 

HOOC-CH 2 — C— CHs-COOR 1 9 



xii-ifts: cm - b 2 ] 



HOOC-CH 2 — C-CH 2 -COOR 19 

h'^coor" [III - bJ) 

*] T**n«*#ffitt{k^«tt, HSK [III - b] 

HOOC-CH2-CH-CH2-COOR 19 r . T T 

j L I I I — b J 

COOR 18 



20 

*OK*ffli^T4Bat«ciKJ:»)> Htta [m-b»] XttHftsS [III - b 2 ] 
30 t>-ti-5C<h{C«k*)Sllii-r^C<i:*<T'$^o 
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10 



15 



20 



25 



p3p 



— CH 2 

R 4 ^— U Ar 3 -CH-CH-OH ■ 
24 



R^OCOR* 
25 



p3p 

26 



r3p 



p3p 

W-^Ar 2 — CH 2 

R 4p -X- Ar^H-CH-OCOR 1 
R 5 " 



26 



W-^Ai-— CH 2 

(S) 

Ar°-CH-CH-OH 

rsp- h 

27 

p3p 

W-^Ar 2 — CH 2 
R 4 P_L_ Ar 3 -CH-CH-OH 

^ 4- 



28 



R i P 



MftIttiIEH»aaXttHI!kai25eu< lil6©S5cfi£»{*£ LTUt) 
n*7;1/3-;l^24O^^{*27Xtt28*JK*^*fcJ6<D^fifej£-C*S 0 
30 *Mtfcfc«fc*ll*» B^©*^ffitt7yU3-;K*27&0f28tt N -&5£24 
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Mr***® ; 7 x-;ug> ^7 5M/g3£©7 >J ; ^ > ^;ug N 2 - 

ODt^A, xf;l/x-f;K xh^fc Ko75>> ^>-tf> N h*x> N /\ 

25© k*x;Uxxx;U^&# UTff 0 C So 

t'x;uxxx;up2i#25©&fflSli, ^b^24<c^LT, 1* 

-fer©Sl* N -ft^24JC*fLT^ MJtT'0.01~100%. U < liO.1-20 

,j /N'~t?©S8<^ Pseudomonas sp.&3fc© 'J /<— fer\ #Jx.l;f b 

lip™ (m#^si) wiu», 

§ilSO€li(^ 1114^^24 i;*flt> a*t N 0.01**13:1* UN! 
*J*;K ftt U<(i 0.1-1.5 *;UT'& S 0 
25 S^fiSlSs S^s 0°C~50°C> ff * L < liMz&~40°CT& 9 . RJSNfH 

(i> 30^PaWH^> JF*L<lilNriyj-48NflfflT**. 

-SftjS:26"C^$n^xXT*<*©ttI7K^)l?S^«s KteX<iiggtt©£# 

30 * h 5 > * 7 x 5 — If (PFT) S&IC*t-f * 50 % B&Sigg (ICo fit) 
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tZ 0 

gag - 7 t7u* h 5 >*7 * 5 zdmm&m 

(1) PFT ©1881 

PFTKU 5-y hBOBr»ttiB^*30 96-5096©«S«l«gc*ffl^-C^iilUx 

(Reiss) Cell. ^62^ 81-88 

H (1990^)]. 

(2) PFT^tt©SiJ^5* 

PFT gtt©aij^li> H - ras 9 » <9 M$> % K - rasB * £ g© C 

*>© (b**^>ttflnLys-Thr-Ser-Cys- Val - He - Met) ^7*U- 
;pg$(*£U [ S H] ii07T^->^tfniJ>K (FPP) £7*l/-;M&5- 
#h LXTfti -otz [y << X (Reiss) 3?. Methods : A Companion to 
Methods in Enzymology. £51g3-^\ 241 - 245 H (1990^)] o 

[ 3 H] W7rM->^fD'J (22.5Ci/$ >J€;1/) |i N 
7 v y Y- a. - 7 U T -tt ck 0 BtA Ufc. #&$© 7 7 ^* •> /U fcf u >J 

V-Jlt h »J7ou7-i? h- h U ^J: O^fc^fiJcU XAD - 2 1/y >7) 7 A 
SO'yif/H 5 ;xf;Hr;i/n-xi:j: OffilU: [ =1 - V 7 * - .7 
(Cornforth) ^ Methods in Enzymology. £H5# N 385- 390 H (1969 

H-ras?>'<tW&, 7^»T3fe£$i£flf|l!Ufc [^7'X (Gibbs) «8U 
Proc.Natl.Acad.Sci., H81 5704- 5708 K (1984#)] 0 

H - ras ? y^i?^ZfV~Jl^Wt bfz PFT K&fcSte, 25 /z 1 
Os *©*Ill£li. 50mM Hepes pH7.5/50 # M ZnCl 2 /5mM MgCl 2 / 
20mM KCl/5mM DTT/0.6 ,u M *-jU\>y>7> [ 3 H] -7rM^ 
£o >J >®/25 // M H - ras? >'<?M/? v hKS*PFT (Q-t7 7 
n-*#Ii) T*>9> K£&J£te37°C\ JWffffrfttflBI 10#Bk KfSB^O 

b'^f - yftft] Lys - Thr - Ser - Cys - Val - lie - Met £7* U— 
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fttbtzPFTRmmmtt., «fc©ttsfcld\ 50mM HJ*-C1 

pH7.5/50/aM ZnCl,/5mM MgCU/20mM KCl/lmM DTT/0.2% 
n-^-^f^-iS-D-^Jf?; 'sY/QAuM *->Ub?>x [»H] - 
7 r <>;t/ tfD >; >&/3.6 M k**? ^tffaLys - Thr - Ser - Cys - 
5 Val - He - Met/5 v MKSfcPFT (Q -- fc 7 7 p T£> *) N ®& 
fi&(i37°C. ffi¥«fl:i«miOaillU SM20^tIt«o/:c 
H - ras 9 >'<?mZ7\s-j\,%®#t ^ SDS - 

page ( h y 9 a/* >; 7 * y jit * b'Y/umsmm) icj:-, 

T^Wl/fco C 3 H] ttltt©§MR££&jM£2 9t SDS/50mM MJX-CL. 

10 pH6.8/10%-/ j .-?p-x/5% 2-^;U^7*hx^y-;u^^ig»tt 
*T3#flfl*t*u i2%^-:y7^ y;U7i K©X7^wi»u C s 
H] ^CDH- ras ENHANCE™ (-^. — T >7"5> K— 

^y7-tt*l) T'7 d^77^ L*:&, t-h7yt^7>f- 
■CBT^bU^ [v^x-AX (James) l? N Science, JfS260#25-5f. 1937- 

15 1942 M (1993*P)] 0 

H - ras* \s-)\&.®frt Ufc PFTOfflJEl^ XKft&ttglj 

M^toMcftiku^ ^u-;us<£^kis^ [ s h] -fpp©» 

CifJBW&U 0.5ml©4% SDSO*ft»Cj:0»^©J:l^|BIK#jtr* o 
20 Efc 0.5ml © 30 % b y ? d nftR$gftD U J: < K£ L-7t&. £fS&£ 4°C 
■C60»fa*fiUH-ras^>/^Sr*«:»S*fc. C ©Efcfc* * 7 7 
>GF/B7^U*-K e k9Mffi«i§U.: 0 7 ^ ;l/*-£2ml©6% h y^n 
nfH$'C6Gnft$U> 8ml©i/>f-U— •> 3 yfif-rJl/ (?y7vOH™ N y- 
T^f-rX^ftgD £*S£U #^T"<y ^^>TRI-CARB2500TR >> 
25 f-b-i/g >/7 9>^--Ctf»UA:. 

PFT Stt©SJ3E(i x k"*f- >flUn Lys - Thr - Ser - Cys - Val - lie - 
MetZzfU-JUg^Wt LTb'ift£?z £i<?£tz 0 fc* * f- Jin Lys - 
Thr - Ser - Cys - Val - He - Met £7° £ U 7* l/-JlfcJ$ft 

30 [ 3 H] -FPP©gSftH;:J:9H!J&U 02nil©2mg/inl7 •>lfryft7/!/7'S >/ 
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2% b'Ti'JmWti' h U ^A/150mM NaC18&flD£J;0ate®<fctM$IHKi9 
it**** Mt- 0.02ml ©7 t'-r^f >7#n-X (b'7-7.) *fln*.30#IBHi 
MUX [ 9 H] -7 7 ^ ->;HSCDmD Ufc fc"** >f^ttJ0 Lys - Thr - Ser - 
Cys - Val - lie - Met £7 t*x 4 >7#D-X£3fc£K*i£3-£fcfc, 1ml 
5 © 2mg/ml >HQ^7;uy $ > (BSA) /4 % Fx > JVRWti- h U £ A/ 
150mM NaClWb'fv >7#P-**4|sIi)fe*U lml©<>:/^l/~> a 

•7 > TRI - CARB2500TR 3 TtMtt Ltz a 

AXSff £: l/tffll * <s>ft* b**f- yftftlLys - Thr - Ser - Cys - Val - 
10 He - Met ^-ff+Wf- KMU Lys - Thr - Ser - Cys - Val - He - Met 'S 

1f-T'@ffi^ U U >{IOl x/r* £© Lys - Thr - Ser - Cys - Val 
-Ile-Met^y*'*:^ KOa -7 5 y*»*N-k Kn + ->1f^^-5 

15 (HPLC) KiOfflfSilLfco 

fofo(Dl%?gm (0.25 #1) MSliiaoT^ofco 

*HW-ffc^tt©PFTfiHtJC»-rS5096PI*«flC (ICsoffi) **«>*:©-*?* 
©*£m£Ti5©^K*1"o 



$1 PFTS&K*f-f*50%|Ig«g 





ICso (nM) 


HifsflJ i 


0.6 


mm\ io 


1.8 



25 £Lt©*SH<fc«9. *5l^k^«Jttft*ifc5eK-7r4/*5/;H«7>X7 

x7— t? (PFT) ffi^ffl*WT5©T!n:H^Ji:LT^fflT*5o 

30 BagK&fc-tu iK^wi=iiFS$ns*»ffl*^r#«sa»Hb©^#i- 
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^ 7f7'J>Sf7^->OA, ggitok^'l'K, ^l/*, <g»x Oi> 

20 -nb©™i4> #3e9Ht#«j*£»3W© i.o~ioom% % fft u < i* i. 
o~6o»s%©fij£-e#w-f *c£#t£*o cm* ©«»<*. f&«± 

*#©tt»ik #fi> ffitt©sflERo f ifl«jt"r*?&*Sft*©«atigffl 

25 UlCk'mttS^ Hftte«Pi9:#©l*£* EfcAl B&rtrtK 0.01~20mg/ 
kg£l~&llK#tt-^ *fc#«P»#©«£l*s 0.002~10mg/kg£l~ 

im\z$\ix®.$?z<omz u\ 

m m m &v # % ey 

30 n^tcko-CH^RJESnst©^**:^. 
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mmmi 

N- TCIRS. 2RS) - 1 - y 2- (4--ha7x-;l/) - 3 - (5 
- (7x-;^;Wn ,; &^1/) -2-7 U;u) 7*0 bVH -n- (2-^7^yu 

5 (1) N- {(IRS. 2RS) -3- (5-xh*->#/M?-;l,-2-7»Jyl/) -1 
-^^;l/-2- (4- — hn7x-;b) T'DtVU} - N — (2-;h7^;Mf- 
JV) 1]A/'**<4A/t f-frz^t&it- tert -7*f-;Ui^x;U©Sjii 

#*0Jl"Cfc£*lfc5- {(2RS, 3RS) -3- (2-^7f;MW;;) 
-2- (4-— ho7x-;W 7*f-;U} -2-77>*;i/t*>S!x5 1 ;i/xxf 
io ;H.15g. 4-^y^;U7^y tr«J *>0.30g&O'#^mTiit)ft*:l. 2. 
3-7*n/<> h 'Jrt/M-O&l, 2-S?-tert-7>;Pi;*f-;t/0.91g*aMfc 
yf-l/>10mU=*JWU *»«tTF. *Kl-xf-;u-3- 
T^yyotVlO ^A'lKy-f 5 F0.93g£tatTgfiT18B£IHaB*Lfco £ 

7*- [^*1f>/#Kxf-;l/=7/l-*5/l] KJ:MM*l/t* StStt^ 

1.44g (OT80%) fc&afettttfctLT&fco 

(2) N- {(IRS. 2RS) -3- (5 -*7MMr->- 2 - 7 'J ;U) 
20 -2- (4--ho7x-;U) 7°otVl/} - N - (2 -i-yfjV/ ?)V) 

/<^e^ ^gf ^ - tert - 7*f-;l/i^x^©aS!it 

N- {(IRS. 2RS) -3- (5-i h^->^;U^-;l/-2 7 7 >J;U) - 1 - 

y^U-2- (4-— ho7x-;U) 7 , DhVW -N- (2 -^7^U> ^yU) 

7^U> <*-f f;l/3^^y - tert - T^l/JCXrVl/ 1.44g 9 J —)V 
25 15ml (bx h 7 h Fn 7 => > 7ml ©M&td&j!? U N 1 ffi&MMI:* h l> -7 A7K 

»tt6ml*flO*, 40 9 CT2B#fk1«#U*:o K£tt£2£3EttK£*l;t»tti: 

*y;l/*7A^D7 h^7-r- [^ty^l/>/^ ^y-;U= 100/1 -*50 
30 /l] Tttlll UT. flUtt&ft l.llg (TO80%) ^^HfeS^t LTlifc, 
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(3)N- [(IRS. 2RS) - 1 - > f-;U-2- (4-_hD7x-;l/) -3- {5 
- (y^-J\y^JW<^^jl) -2-7 'J ;U} 7*oh*;U] — N - (2-^7?- ;U 

N- {(IRS, 2RS) -3- (5-?l7yU^+->-2-7'J;U) -1-^;U- 
5 2- (4-^hD7x-;u) T-Dtvu} -N- (2-^-7f-;M^yi/) 

* -T ;M ^ /n ? ft - tert - 7>;l/i7. r;U50mg**t-ft^ 1/ > 10ml 
U 4 - ^;U7 $ y e >J S? > 1 lm g> 7- y >8mg&tfig& 1 - x 
**-3- (3 - 5 y 7o fc?;U) **#5*-f3 K17kng*jD*T* 

a-Cl8B»|lDa»Ufe 0 RJ6**l«xf-^TMW?Sk, lS£Wfc f&ft&g* 
io h »J 7 A7K«ft&CfttnM*T0ft%# L> N SftTKfiKSEv •> * a 

K«J:9fc*Lfco ft*»J**«iJffe, *a*«ES*u Ktt*«>y/;y;U* 
7A^P7K77^- K+^>/g^BEx^;u= 5/1^3/1] ^j; 
UT> MM®?- tert-7*f-;Uxxf-;l/^55mg (iRs^fitfj) 

is ±l2T?^^»n^xx7 i ;H**^K2ml U OTT 3 *NHK#ft x S 

76%) ^efefe B B«ibTit, 

'H - NMR (CDCU + CD s OD) 6 : 0.94 - 1.02 (3H, m). 2.50 - 3.50 
20 (8H. m). 4.40 - 4.70 (1H, m), 4.75 - 4.95 (2H, m). 5.54 and 5.76 (total 
1H, each d, each J = 3.4Hz), 6.81 and 6.95 (total 1H, each d, each 
J = 3.4Hz). 7.15 (1H. t. J = 7.2Hz), 7.30-7.60. 7.70-7.90 and 8.10 
- 8.21 (total 15H, each m) 
FAB - MS : 678 (M + H) 

25 ±ies^T'H^ t vxmm btz 5 - k2rs. 3rs) - 3- (2 - ^ 7 

f-J^TlJ) -2- (4-^hD7x^) -?TM -2-75>*7-M-:>K 
x^;ux^r;URU f /X(i7-'J >KfUT, ^t5x7f;^MO' 

/X147 ; >itG*nmi.\ mtmm tmnKx>*n-7x* nmm2~ 

30 HS£fl|2 
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N - KIRS. 2RS) -3- {5- (3. \Jtk2^=zMlM^AM 
-2-7 UM - 1 (4-- hn7x-;b) XSXM -N- 

'H - NMR (CDCU + CD 3 OD) 6 : 0.95 - 1.02 (3H, m), 2.60 - 3.60 
5 (8H. m). 3.87-3.92 (6H. m). 4.50-5.00 (3H. m). 5.56-5.60 and 
5.74-5.79 (total 1H, each m), 6.80-7.00, 7.11 -7.18 and 7.30- 
8.20 (total 15H, each m) 

FAB - MS : 738 (M + H) 
HS&0J3 

10 N - TORS. 2RS) -3- (5- (2-b Kp*->7 jl-JU* JW<*4 Jl) - 

2-7 U;H - 1-J1-JU-2- (4-^ hP7x-;U) T'PfcVH -N- (2 

! H - NMR (CD 3 COCD 3 ) 6 :0.80- l.lO (3H. m). 2.60-4.00 (8H. 
m), 4.60 - 5. 10 (3H, m), 5.72, 5.78 and 6.05 (total lH, each d, each 
15 J = 3.2Hz), 6.80 - 7.10, 7.35 - 7.65, 7.70 - 8.20 (total 16H. each m) 
8.70 - 8.80 and 9.05-9.15 (total 1H, each m) 

FAB - MS : 694 (M + H) 
XIM* 4 

N- fQRS. 2RS) - 1 -y f-;l/-3- {5- (N - y fjA/y x —Jl/ftjW < 
20 ffJl) -2-7 U;l/) -2- (4--hP7x-;U) 7°Ph:°;Ul - N - (2 

•z±2±JkA±M *Ji"<*:>(j\s/ s J-jva'^?m 

'H - NMR (CD 3 COCD 3 ) S : 0.80 - 1.00 (3H, m), 2.50 - 3.70 (8H, 
m). 3.52 and 3.55 (total 3H, each s), 4.30-5.10 (3H, m), 5.50-5. 
55, 5.60-5.65 and 5.75-5.80 (total 1H, each m), 7.10-7.30, 7.40 
25 - 7.60. 7.75-8.00 and 8.10-8.20 (total 17H. each m) 
FAB - MS : 692 (M + H) 

nmms 

N - fQRS. 2RS) -l-/f-Jl-2- (4-- hP7x-;b) - 3 - (5 

- (3- 2JkMJk^±dM -2-7 1) ji) Zs£M -N- (2-^-7 
30 f-ji/^-Ji) ii)W<=e-( ;i//^;U3^?Eg£&£ 
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'H - NMR (CD 3 OD) <5 : 0.97 - 1.02 (3H, m), 2.50 - 3.85 (8H. m). 
4.15-5.05 (3H, m). 5.79. 5.88 and 5.95 (total 1H. each d, each J 
= 3.5Hz), 6.99, 7.04 and 7.11 (total 1H. each d. each J = 3.5Hz). 7. 
30-8.20 (12H. m). 8.50-8.70. 8.80-8.90 and 9.40-9.55 (total 3H. 
5 each m) 

FAB - MS : 716 (M + H) 

mrnme 

N- T(1RS. 2RS) - 1 - y^;b-2- (4--ho7x-;l/) -3- ( 5 
~ (4- fc'U iSjUt>JW<*JjV) -2-7 U;U) 7PbVl/| -N- (2-1-7 

*H - NMR (CD,OD) 5 : 0.96 - 1.03 (3H. m). 2.50 - 3.75 (8H, m). 
4.20-5.05 (3a m). 5.77. 5.86 and 5.98 (total 1H. each d. each J 
= 3.5Hz), 7.05, 7.12 and 7.20 (total 1H. each d. each J = 3.5Hz). 7. 
30 - 7.90, 8.08 - 8.18 and 8.45-8.64 (total 15H, each m) 
is FAB - MS : 716 (M + H) 

N- TORS. 2RS) - l->f/b-2- (4-- Yu7 - 3 - (5 

- (5-fc'U ; V-A/juW^jM -2-7 »J M ^Db'/l/l - N - (2- 

20 'H - NMR (CD 3 OD) 6 : 0.97 - 1.03 (3H. m). 2.55 - 3.75 (8H. m). 

4.50-5.00 (3H, m). 6.08 (1H, d. J = 3.8Hz). 7.10-7.60. 7.75-7.90 
and 8.10-8.20 (total 12H. each m), 8.58-8.65. 8.80-8.90 and 9. 
18 - 9.22 (total 3H. each m) 
FAB - MS : 717 (M + H) 

25 HSfc#J8 

N- TORS, 2RS) - 1 - 2 - (4-- hD7^_;t/) - 3 - {5 

- (2 -f-7'/U A/iifr'^JM -2-7VM 7°Pb°;l/l -N- (2-1- 

7 1- * t * >v) t>jw<*4 juj T*3"?mmmi% 

■H - NMR (CD3OD) 6 : 0.97 - 1.03 (3H. m). 2.50 - 3.90 (8H. m). 
30 4.50 - 5.00 (3H, m). 5.80-6.10 (1H. m), 7.07-8.16 (14H, m) 
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FAB - MS : 722 (M + H) 

N- TORS. 2RS) -2- (4-)dp7x-;M - 1 -y^;u-3- f5 

- (7x^/^;i/A't^;^) -2-7'J;l/) 7°p£;l/l -N- (2-^-7^yu 

l H - NMR (CDCU 6 : 0.87 and G.89 (total 3H. each d, each J 
= 6.8Hz), 2.17-3.58 (9H. m). 4.45-4.80 (2H, m), 5.79 (1H. d. J = 
3.3Hz), 6.94 (1H, d. J = 3.3Hz), 7.00-7.12, 7.28-7.39. 7.45-7.54 
and 7.59 - 7.84 (total 16H, each m) 
10 FAB - MS : 667 (M + H) 

HSfc#JlO 

N- ((IRS. 2RS) -2- (4-^PD7x-;i/) - 1 -y^;b-3- (3 
-7x-=.;ua;l/;<-£^;U7x— M ~fv\£M -N- (2 - i-7 * >l> * * j\A 

is 'H - NMR (CDCla) 6 : 0.80 - 1.05 (3H, m), 2.30 - 3.50 (8H. m), 

4.20-5.40 (3H, m). 6.70-8.40 (21H, m) 
FAB - MS : 677 (M + H) 

N - r(lRS. 2RS) -2- (4-?PD7x-;t/) -l-y^;U-3- {? 
20 - (7x-=-;t/a;U;<^;u) -5-^r vt^^/VM yphVi/l -n- (2 

'H - NMR (CDsOD) 8 : 0.83 - 1.01 (3H. m). 2.42 - 3.43 (8H. m), 
3.52-3.64 (1H, m). 4.49-4.98 (2H, m), 6.17 and 6.19 (total 1H, 
each s). 7.11-7.35, 7.44-7.64 and 7.74-7.89 (total 14H, each m) 
25 FAB - MS : 668 (M + H) 

nmm 12 

N- T(1RS. 2RS) -2- (4-?PP7x-;U) - 1 - y =f-)l- 3 - (4 

- (7 x—JltuW^J JU) - 2 - fcf U i/M 7°nb:;l/) - N - (2-j-7=f- 

30 'H - NMR (CD,0D) <5 : 0.88 - 0.97 (3a m), 2.53 - 2.88 (4H, m). 
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3.02-3.44 (3H, m), 3.54-3.79 (1H, m), 4.49-4.53 (1H, m), 4.72- 
5.03 (2H. m). 7.11-7.27, 7.34-7.55 and 7.65-7.89 (total 18H. each 
m), 8.45-8.50 (1H, m) 
FAB -MS: 678 (M + H) 

5 mmm 13 

C2R*) -2- TN- [b] t^JM±M -N- KIRS. 2RS) 

-l-y5 L ;U-2- (3. 4-^ fl/>-^->7x^) -3- (5- (7i 

'H-NMR (CD s OD) 6 : 1.04-1.11 (3H, m), 2.55-3.45 (8H. m). 
io 4.24-4.37 and 4.71-5.06 (total 3H. each m), 5.67 and 5.69 (total 
1H. each d, each J = 3.2Hz), 5.86-5.90 (3H, m). 6.64-6.96 (4H, m), 
7.10-7.37 and 7.59-7.81 (total 10H. each m) 
FAB - MS : 683 (M + H) 

mmm 14 

15 C2R*) - 2- TN- (2 Cbl ± J.~;M *J\A -N- KIRS. 2RS) 

- 1 ->*•;!/- 2 - (3,4-^fl/>-m->7i^) -3- (5- (3- 

'H-NMR (CD,OD) 5 : 1.04-1.13 (3H. m), 2.50-3.75 (8H. m), 
20 4.70-5.10 (3H, m), 5.86 and 5.90 (total 2H, each s), 5.90 - 6.00 (1H, 
m). 6.56-6.92 (3H. m), 7.04-7.40, 7.57-7.82 and 8.00-8.08 (total 
7H, each m). 8.54 - 8.57. 8.67 - 8.70. 8.85 - 8.92, 9.44 - 9.45 and 9. 
53 - 9.57 (total 3H, each m) 

mmm 15 

25 (2R») - 2- [N - (2-KyV fbl - N- KIRS, 2RS) 

-l-y^U-2- (3.4-^fl/>y^y7x-;W -3- (5- (7 x 

(2R*) - 2- [N - (2-^>7 [b] ^U) -N- [(IRS. 2RS) 

30 - 1 f-7U-2- (3,4->fl/>-;t+i'7x-;b) -3- {5- C7x 
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[Mm® 13 <D4t&ffl 38mg £ 5? ^ ?-/U*;l/ AT 5 K 2ml Kfcfl? U h'Ji 
>23/zlttV<n-r;U^-+i/^^;U^n'J Kl6/zl£finx.. 40°CT' 

43%) £*#fc 0 

'H - NMR (CDC1 3 ) 5 : 1.05 - 1.13 (3H. m), 2.49 - 3.33 (8H. m). 
10 3.97-4.94 (3H, m), 5.50 - 5.94 (5H, m), 6.54-6.85 (1H, m), 6.98- 
7.00 (4H, m), 7.09-7.40 (1H, m). 7.53-7.81 (10H. m) 
FAB -MS: 797 (M + H) 

nrnmix-mnt^x^m^^- K2rs. 3rs) -3- (2-^-7^;m 
mmm 16 

(2R*) -2- [N- {(IRS. 2RS) -2- (4-> S^->^M^7x- 

ji) -1-/3-JI/-3- (3-7x;4-»Wx~;i/) TlvVM -n- 
(2-t7Wf;[/) a;l//<^7M :3^?§$ 

l H - NMR (CDCU) 5 : 0.85 - 1.00 (3H. m). 2.48 - 3.55 (8H, m), 
3.87 (3H, s), 4.22-4.80 (3H, m), 4.83-4.88 (2H, m), 5-10-5.50 (1H, 
br), 6.22 - 6.35. 6.72 - 7.20. 7.20 - 7.31 and 7.35 - 7.90 (total 19H. 
each m) 

FAB - MS : 688 (M + H) 

nm\n 

(2R') -2- FN- TdRS. 2RS) -2- U-/ F^y^M^x- 
Jl) - 1 -/?Jl-3- {3- (7i^->^;i/) -5- (1. 2. 4-a-^-fr 
v7'/';;U)| 7 > ob>1 - N - (2-j-yj-jV/ j-jl) i])W<*y( 
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'H-NMR (CD,COCD,) 6 : 0.92-1.01 (3H. m). 2.61-3.80 (9H. 
m). 3.85 (3H, s), 4.60-5.10 (2H. m), 5.20-5.35 (2H, m). 7.28-7. 
60 (7H. m). 7.77 - 7.96 (6H. m) 

FAB - MS : 680 (M + H) 
HM»J18 

(2R-) -2- FN - KIRS. 2R S) -2- (4-y h + i,***-*-,,- 
M - 1 (( E) -3-7^'J ;U7^-;U 7ngj£ - Nl - 

'H-NMR (CDCla) 6 : 0.82 - 0.95 (3H, m), 2.40-3.80 (9H. m). 
3.86 - 3.88 (3H, m). 4.20-4.90 (2H, m), 6.15-6.98 (6H. m). 7.02- 
7.67 (HH, m), 7.72 - 7.95 (5H, m) 

FAB - MS : 684 (M + H) 
HJte0>Jl9 

(2R») -2- IN - rflRS. 2 RS) -2- (4-y h*i/*A,*:-A,-j £ - 
M -l-> ^;u-3- (3- (2-7x~;l/J.^;U) y ^-M TaM} - 
N- (2 -j-y=f-jU/ jjjw<^ )\/t*)\A n;\>7ffi 

nmmi8<Dit£®)<D>SJLXTJl<V<hZ (2R*) -2- [N- [(IRS. 2RS) 
-2- (4-y ^->^;U^-;U7x^-;U) - l {(e) -3- 

zf - 'J juy jl—jI/} 7°DtVu] -N- (Z-i-yf-Mf/u) t)jw<*4)Vt 

*)V\ nvN^K^- tert-7>;l^X7^l/l83rng£y *y wUSmlKjgtf? 

\/X\ Vm$&LX, &m4t&®®V - tert-7*^;Ui7 > 7 L Wl25mg (JR* 
68%) 

±feT^£tt/cx*7 i ;M*l20mg£ h >J 7^Dftg?4mUCj§jj? U gfi 
h^77^- [Lobor column™, size A. RP-8 (/JlfQW ; 74r S~ 

h U;u/0.i% h ';7;M-o#&7k&ft=2/i] {icfc tJWttl/c* 

89mg OR* 87 96) ^ferSt*t«i Ltlto 
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'H - NMR (CDCls) <5 : 0.82 - 1.00 (3H. m). 2.50-3.18 (12H, m). 
3.33 - 3.57 (1H. m), 3.84 (3H, s). 4.25 - 4.90 (2H, m), 6.08 - 6.97, 7. 
02 - 7.50 and 7.58 - 7.92 (total 20H, each m) 
FAB -MS: 686 (M + H) 

5 mmm 20 

N- ((IRS. 2RS) -2- (4-^PP7x-;l/) -l-y^;l/-3- (4 
-7x^^71-;!/) rfnt'M - N - (2-^-7Wf;l/) iuv 

#^J3-C'#t)tl^N- {(IRS. 2RS) -2- (4-?pd7i^) -1 
10 f-;u-3- (4-7x-;i'if-;i/7x-;i/) 7*nh';H -2-^-7^;i/ 

> f-;W7 ; y 22mg £tgtt> ^ U y 1ml fcftM? U ?dd^; ;M 
7jc^^ 7&12mg <h i>-f 77*13 f;UJi^7U7 = > 12 ^ l£*nx.TM&-?45# 
FBm^UTto £j£fc£MEE£@SL SSiSfcf- h 7 t Kp7 5 > 1ml ^tKO. 
5ml ©Tl&KiS/g U Tkgtffc 'J ^7 A-7KfDtl40mg*fin^.T^2aT 15 

mnizMfcX'mft'&, wymm-?7* : <<v u\z&t)&muz 0 

u mm* •> u * ? am * o •? ^ ? < - 

[Kieselgel™60F^ Art™5744 ; ? dd^W^ $ J -/U= 7/1] T'iflSS! 
UTs WMlSmg OR* 53 96) LTUfc. 
20 'H - NMR (CDCla + CD 3 0D) 6 : 0.80 - 1.05 (3H. m), 2.45 - 3.50 

(8H, m). 4.25-4.40. 5.10-5.45 (total 1H, m). 4.45-4.83 (2H, m), 
6.18-7.90 (20H. m) 

FAB - MS : 658 (M + H) 

±KKJfrTWtt<kLTttfflLfcN- {(IRS. 2RS) -2-(4-?nn7x 
25 — - l 3- (4-7i-;i/x^7i^) 7*nf;u} -2 

^J20<h^^^^ToT^»21~22©^tl^m^o 

N - f(lRS. 2RS) -2- (4-?pp7x-;U) -l-y^;l/-3- {(E) 
30 -3-7>f-U;l/7x-M 7°nb:;l/l -N- (2 -j-7^;uy ^;U^<^ 
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'H - NMR (CDCU + CD s OD) S : 0.86 - 1.00 (3H. m). 2.48 - 3.45 
(8H, m). 4.30 - 4.95 (3H. m), 6.31 - 7.90 (22H, m) 
FAB - MS : 660 (M + H) 
5 «0J22 

N- KIRS. 2RS) -2- (4-> ^^^i^^^z;!/) - i -. y » 
Jl-3- (5-7x;4->^f^-2-7'J;l/) yPbVU) -N- (2-^-7 

'H - NMR (CD 3 COCD 3 ) <5 : 0.85 - 1.01 (3H, m), 2.50 - 3.70 (9H, 
10 m). 3.85 (3H. s), 4.50 - 5.02 (4H, m), 5.45 - 5.55 and 5.70 - 5.75 (total 
1H, each m), 6.05-6.10 and 6.18-6.22 (total 1H, each m), 6.90 
-7.01 (3H, m). 7.10-7.60 (7H. m), 7.78-7.95 (6H. m) 
FAB - MS : 678 (M + H) 

is 4- fN- [(IRS. 2RS) - 1 - y 2- (4-- hP7x-;b) -3 

- (5- (7 *-J\si3JW<*<<M -2-7 'J M -fu\i)\A - N - (2-j- 
7fyWf;i/) iyw<±4AS\ - l. 2. 3 -7? > fc u 

(1) N- [(IRS, 2RS) - 1-/5^-2- (4-^hD7x-/b) -3- {5 

- (7i-;i/*;w<t^i/) -2-7UM 7°of;i/] -2-t7f;Mf;i' 

20 7 5 >©§Si£ 

&%mi-e'&t>nti5- {(2RS, 3RS) -3- (2--*-7^;U^/U7S ./) 
-2- (4-- Kd7x— ;u) 7fvi/} -2-77>£;u*>&x^;ux*7- 
;M.15g£x*y-;H0mlK®fl?U m^TkBtft^ h 'J -7 A7kit&4ml£ 
ft]*., 40 <> CT'2.5^ffi^Lfco fc&£i&ES£U KftlC ljK£tttt*ftl;L 

25 T> IMtiUfcSfc. OTtx*;U*ft]*.T»aJU W««*ISftA*7lc'CiSfe# 
^KiSKv^v^AdiO^L^o fcit*!l£tt8iJ& *«*«EE9 
iU M*^yf-A/*^A7 5 K5ml£8J»8L 7x«; >453mg£ftui, 
fc^TttKl (3-5?yf-;U7 5 /ra tVU) rt;!/* S K 

587mg*fl]>fCM-C»«fiW*LA:. £fc&£Pg?x^;UT#S?U 1££ 
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•> 'J *7 7A^D7h^7-f- l/s*-* >/#ffix^;U= 3/1 -* 
1/1] Kek^ffigiUT, &S4k£^973mg (OT77%) ^^IMtlf 

(2) 4 - [N - [(IRS, 2RS) - 1 - > ^;b-2- (4--hn7x-^) - 

3- {5- (7xi;W;w^^;i/) -2-7'j;i/} -/of;U] -N- (2- 
ijjw<^j\/] - 1. 2. 3 -7* > h y rt;i/**>®f©$s!i£ 
1, 2, 3, 4-^^>-f h7^;l/^>K2. 3, 4 - h 'J x^;Ux*f ;U [TfJBS 
©meso-^^>-l. 2, 3, 4--f h 5?WU**;/$©-r h ^x^l/iX-r^M* 
y -;H;:jgA?U xxr;H*K*f LT l»©m^7K^t^- b »J 7 A 
7k&&£ta;tTg&$mfc#J» LA: *>©] 21mg£ ? n p *yl/A2ml K&ft? L, 

^tf-^x;u5^i^fln^. N i&f®m&mmi,tz 0 £js#£o*ck#£p& > n 

- [(IRS, 2RS) -1-J1-JI-2- (4-^hD7i-;b) -3- {5- (7 
i^;i/7^;^<^>r;U) -2-7 U;H T'ntVi/] -2-^7f-;M^;VT ^ > 
35mg© ? a d *;UA0.5ml?gft£fln*-*\ £S."C2tffi!*W Lfc 0 EfSflfcK 

fi&ft£&7K£^ h U 7 A7ki£&£ta;U ft&x^-elfctbSL W8H£&fo 

mm* •> y a y ^7h^7-f- [Kieseigei™ 

60F»4s Art™5744, ; 1/1] OffifSS UT. «BS 

tt^© h 'Jxf-;Uxx-r;M*24mg (CT43%) £*#rt: 0 

±ET£€>ftfcxXf7W*£f- h5 t Ko7 5>2ml£:x*y-;U2nilCD 
rI^tc^H?L, 3S^7kiE>(k^ h >J 7 A**ttlml*JnAT.Sat?18B*HiI 

®J££i£ES£ g26£*E&#;7 D7h^7^- [Lobor column™, 
size A, RP - 8 (^ ;U**±SS!) ; T-b hx h y ;1//0.1 % h <J 7/M-n#K7K 
®&= 1/1] fciOWSlUT* M4l:£ttl5mg OR* 70 96) *&&®*t 

'H-NMR (CD3COCD3) 5 : 0.80 -1.10 (3H, m), 2.30-3.90 (9H, 
m), 4.60-5.20 (3H, m), 5.70-6.70 (1H. m), 6.80 - 7.00 (1R m), 7. 
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10-8.30 (16H, m), 8.80-9.00 and 9.20-9.40 (total 1H. m) 

FAB - MS : 736 (M + H) 
IS«80J24 

(3RS. 4RS) -3-a;U#*->-4-fc Kp*»>-4- fN- T(1RS. 2RS) 
s - 1 f-;U-2- (4--Fa7x-;l/) -3- (5- (7x-;^;W<t 
W;U) -2-7 U/U) 7*0^1/1 -N- (2-^7^1^ -h)W<^^)V\ 

-ft >m~i- li$ arc; osr. 4sr) - 3 - a ji^c* •> - 4 - h k p * »> 

-4- fN- fClRS. 2RS) - 1 -J3-JI-2- (4-- ho7x-;U) -3 

- (5- (7x-;^;w<t^;i/) -2-7 'J;u) ypbVi/i - N - (z- + 

(1) (2RS. 3RS) -2- [N - [(IRS, 2RS) -l-y^/U-2- (4--h 
□ 7i- -3- {5- (7x-;u#A"< ; e'f/i/) -2-7 UM 7"pt*;i/| 

- N - (2-^-7f-;M^;U) fi)W<*<<)V] -5-^Vfh7tKD77 
>- 3-^;l/^'>Setert-7'^;l/iX-r>'URa t (2SR. 3SR) - 2- [N - 

15 [(IRS. 2RS) - 1 -/1-JI-2- (4-- hD7x-;W) -3- {5- (7x 
^;u^;U/<^-^;u) -2-7 7°p£;I/) - N - (2 -^7^/M f-yu) 
77;W<*>f;l/] h5t Ka77>-3-^;t'^>Ktert-7*5 1 

;i/xxf;l/®$li 

H»23 (1) -e^^n^N- [(IRS, 2RS) -l-^/b-2- (4-.~ 
20 ho7x— ;u) -3- {5- (7 x-Jistuw^jju) -2-7 OM 7*nf 
;U] - 2 - 7 tJlJ TfrT I V 87mg, 4 0^*fe-C^SJt L£ (2RS, 

3RS) -3-tert-7 h 5 -**Vr hyh Fd7 5>-2 

-rt;M-;;/&54mg&tff> 'Jxf;l/7; >97 # 1£? OD^;l/A3ml{C?gP 
U W2-^dd-1, 3 -it**** = ^VU-tfA^n 'J K59mg© 

7 p D *;u Alerted U J4HJ**«l7k«BI-r ^* Aic «fc Qgjt L^o 

7^- [/V+-9- >/ftixf;l.= 2/l] T'flSS!UT> ^7XfUt7-OK 

30 -f -Kfctf 55fcfT»tlififc# : JR*32%K 49mg (•> 'J A^7A?D7 h 
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(2) (2RS. 3RS) -2- [N - [(IRS, 2RS) -l-/*j\,-2- (4--h 
07 2-/1/) -3- {5- (7x^*;k<t'f;l/) -2-7 'J ;W t*o £/l/| 
- N - (2-^-7^;M^;i/) h5k K075 

5 > - 3 - 1) J\"t (2SR. 3SR) - 2 - [N - [ (IRS, 2RS) - 1 - / 

=f-)\s- 2 - (4-— bo7 jl-jI) -3- {5- (7 x-jW;1/a^^^) - 
2-7 7*0 tVu] -N- (2-t7f;Mf;i/) *^//<*-fyu] -5- 

(2RS. 3RS) - 2 - [N - [(IRS, 2RS) - I-/ 2 - (4 - - h n 
10 7x-;U) -3- {5- (7i-M;^<t^;i/) -2-7'JM 7*Pt';l/] 
- N- (2-*7f-;M?-;U) *^//<*-fyb] -5-^vfh7bKn77 
> - 3 - 1> /I/** tert - T^/Ui 7f;l/ 28mg£4 i i£ 1ml tn&ff Us MS. 

ffitt£«526mg (JR^99%) *efefStt«JIti: UT»fc. 
15 'H - NMR (CDCU) 5 : 0.80 - 1.05 (3H, m), 2.40 - 3.70 (6H, m), 

4.00-4.20. 4.40-4.60 and 4.80-5.30 (total 4H. each m), 5.50- 
5.85 (1H, m), 6.70-7.00 (1H, m). 7.05 - 7.85 and 8.10-8.50 (total 
17H. m) 

FAB - MS : 676 (M + H) 

20 

(2SR. 3SR) -2- [N- [(IRS, 2RS) - l-/*)l-2- (4--ho7 
x~;i/) -3- {5- (7x-;W^<t-f;i/) -2-7>J;u) 7°abVi/] - 
25 N- (2-^7f;Wf;i/) ijjw<*<<ji] -5-^yfh7tKn77> 

'H - NMR (CDC1 3 ) 6 : 0.95 and 1.05 (total 3H. each d. J = 6.7Hz). 
2.70-4.90 (7H. m), 5.00-5.80 (4H, m). 6.75-6.95 (1H, m), 7.05- 
8.30 and 8.50 - 8.80 (total 17H. m) 
30 FAB - MS : 676 (M + H) 
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(3) (3RS, 4RS) -3-Am->-4-tKo4 i y-4- [N - [(IRS, 
2RS) - 1 - > f-;i/-2- (4--hD7x-;U) -3- {5- (7i-;W 
yl/A^-OU) -2-7'J;U] 7*o fcT;U] -N- (2-^7^;M^U) *7;l//< 
M 7? h >J ^ A&tf (3SR. 4SR) - 3 - iiJVX* ->-4-t 

5 Kn**>-4- [N- [(IRS. 2RS) - 1 - y 2 - (4-^Fd7x- 
;u) -3- {5- (7i- ;u/7/U/<^^;u) -2-7<j;W zfv\£j\>'] -n- 

(3RS, 4RS) -5- [N- [(IRS, 2RS) - \-/=}-)l>-2- {A--Yu 
7x-;U) -3- {5- (^i-M^^'f;!/) -2-7'JyW -?v M)V\ 
10 -N- (2-^7^;M ij)W<^y()l) - 2 Vr h 7 h Ko 7 5 
>-4-rt;Utf>&26mg£^ *y-;U5mli;:jgj!¥U l££7kgHt:>- MJ 7 
A*?g&76//l£Anx.s MST'30^tlt^U^o 5J£&£&E3£@-fS::<»:f;: 
«fc?K ^t^28mg (W^fift) ^efe@(*<hLTfifc„ 

'H-NMR (CDsOD) <5 : 0.80 - 1.05 (3H. m). 2.40-3.70 (6H. m), 
is 4.70 - 5.20 (4H. m). 5.60 - 5.80 (1H, m), 6.70 - 6.85 (1H. m), 7.15 - 
8.20 (16H, m) 

FAB - MS : 716 (M + Na) 

20 

(3SR. 4SR) -3-rt;U**v/-4-b Ka*->-4- [N- [(IRS. 2RS) 
-l-y^U-2- (4-^ hP7x^;l/) -3- {5- (7x^7U#;W<^ 
-OU) -2-7 U/H T'utVU] - N - (2- ^75^^) *7;U'<^-f;i/) 
7*>gg"^ F'JOA 
25 'H - NMR (CD 3 OD) 5 : 0.80 - 1.10 (3H, m), 2.55 - 3.70 (6H. m), 

4.60-4.95 and 5.15-5.50 (4H, each m). 5.62 and 5.71 (total 1H. 
each d. each J = 3.1Hz). 7.05-7.15 and 7.30-8.20 (total 16H, each 
m) 

FAB -MS: 716 (M + Na) 
30 HSS0J25 
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3-tert-y h*'>a;l/*-;W-4-fc Kp*->-4- TN- f(lRS. 2RS) 
-i-y^;i/-2- (4--hD7x-;b) -3- (5- (7x-;^;w^ 
- 2 - 7 'J ;U) ypf;W] -N- (2-^-7^;U^^/l/) ft;w<^;l/) 

(1) 3-tert-yh^»>^;U^-;l/-4-h Kd*->-4- [N - [(IRS. 
2RS) - 1 - y^;l/-2- (4--hD7x-;l/) -3- {5- (7i-/W 
)W<*>(j\d -2-7 VM 7°pf;i/] -N- (2-^-7^;uy f-jU) t!7;W< 

H»24 (1) Tftbtltz (2RS, 3RS) -2- [N - [(IRS, 2RS) - 1 
-Jl-Jl-2- (4-- hn7x-7l/) -3- {5- (7x-;W;W^^^) 
-2-7 U;l/} 7"nh';l/] - N - (2-^7f7M^;l/) ^;W<^-r;l/] -5 
- Vf h 7 h Kp 7 -5 > - 3 - ft Jl#>Wc tert - y'f-Jlx.Xy'jU49mg 
£x h5t KP7 7^2ml<h7K0.5mlOM^lC?§PU lSftfcklWk^h'J 

«7 A*»«*jin*.* m&t is B#fiaa# Rjeas* 1 rnxmrnzmixitL 

#B?x^;U= 2/1] TitaslUT. M^^202mg (JR^78%) *Jtfe» 

(2) 3-tert-7*h + -/*;U^x;P-4-h Ko + v-4- [N - [(IRS. 
2RS) - 1 - y f-;U- 2- (4 -x h n 7 xx;U) - 3 - {5 - (7 i^;^ 
JW^jJl) -2-7'JM 7°PtVU] -N- (2-t7f/Mf^) 
*>T;l>] -3-7'x>iMx;Uxxf7UD8gj£ 

3-tert-7'h + '>^7W^x;U-4- t Kp + ->-4- [N- [(IRS. 2RS) 
- 1 -J3 L Jl-2- (4--ha7x-;b) -3- {5- (7x-;W;W<t 
-r;u) -2-7 'J M 7*pf;u] -N- (2-r7x;M x/i/) *^/<*-f/u] 
7*? >SM f-;UxXx;P40mg^^ p a jM/ASmlfcigflSU Dess - Martin 
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7 <f - [Kieselge^SOF^ Art™5744 ; 'vH^/ftKif-yi/s 3/2] T* 
HUBfteft 16mg (JR*40J6) LT»fe. 

(3) 3 - tert -7* h + *>*;U**— 4 - t Kd4- >- 4 - [N - [(IRS, 
5 2RS) - l 2 - (4--hP7x-;l/) -3- {5- (7x-;W 

;W<**;l/) -2-7 VM T'otVl/] - N - (2-^-7^M^;U) #;l//< 

*-f;U] -3-y-r>K©S/it 
3-tert-7h + i/7!7;l/^-;U-4- t Ko*->-4- [N- [(IRS. 2RS) 

-l-y^;U-2- (4--ho7i-/l/) -3- {5- (7x^M;w^ 
10 <f ;u) - 2 - 7 U y°v f;u] - N - (2 -^7f-/M f-ju) ij)W<*j ;u] 

-3-77 L >g?y^;UxX7 L ;H6mg^x h5 t KD7 5>lml<h7k0.3m]© 

7l£&KfcA?U h l 7A7K»fc0.3ml£ft];U MT2BW 

15 ES* L N 'J *7 y;Uj»JI ^D7hr77-f- [Kieselgel™60F»« % 

Art™5744 ; 7 ODtW> * 7 -;U= 8/1] nffiSJ! LT> «jS-fk^7. 
7mg (JRV49 96) **RfeiStt«JK£ LT»fc. 

'H-NMR (CDCls) <5 : 0.80-1.10 (3H. m), 1.40- 1.50 (9H, m), 
2.80-3.40 (5H, m), 4.40-5.10 (4H. m). 5.45-5.73 (1H. m). 6.70 - 
20 7.00 (1H, m), 7.00-8.20 (17H, m) 
FAB - MS : 748 (M + H) 

H»24 (1) T'H*4£UT{£fflLfcN- {(IRS. 2RS). - l-J?Jl- 
2- (4-x hP7x— ;b) -3- {5- (7^;^;!//^^^) -2-7 

7ot°;u} -2-±7=f-t\,t*f-)\,~r\y\z>frz-x^ %fctz>7\ >mm 
mmm26 

3-tert-7 h* : sfiJl'tf—Jl>-4- t Kp^->-4- fN- KIRS. 2RS) 
-l-yf;i/-2- (3.4-yfl/>W->7x-^l/) -3- (5- (7x 
30 x/ua;l//<^;U) -2-7 'J M zfa £;Ul -N- (2 -j-7?-A/;< 
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'H-NMR (CDCU) 5 : 0.80-1.10 (3H, m), 1.35- 1.55 (9H, m), 
2.30-3.20 (5H, m), 4.25-5.00 (4H. m), 5.30-5.90 (3H. m). 6.30- 
6.95 (4H, m), 7.05-7.15 and 7.30-7.90 (total 13H, each m) 
5 FAB - MS : 747 (M + H) 

3 - tert - 7* h * > ft Jltf-J\<- 4 - fc Ka * -> - 4 - [N- {(IRS. 2RS) 
- 1 - y ^;t/-2- (4--Fo7x-^) -3- (3-7x;^->yW 
7a £M - N - (2-^-7^;uy^yU) i]jW<*>()\A -3-7*7- 

10 

•H - NMR (CDCU) 5 : 0.82 - 1.10 (3H. m), 1.39 - 1.58 (9H. m), 
2.29-3.32 (5H, m), 4.38-5.02 (6H, m), 6.12-8.02 (20H, m) 

FAB - MS : 745 (M + H) 
HMIJ28 

is 4-hKP*v/-3-y fN - "(IRS. 2RS) -1 

-y ^;U-2- (3.4-^fl/>^->7x-^) -3- (5- (7x-;U 
ts)W<^^)V) -2-7VM T'PhVUl -N- (2 ^Jl* ?-Jl) ijJl 

$mM24X'mWtLX&mLtiN- {(IRS, 2RS) -l-/=f-)\s-2- (4 
20 h D7x-;u) -3- {5- (7i-;W;w^^i/) -2-7 U;u} 7* 

DbVW -2-^"7f-;U/f"^T? >!CftiT% N- {(IRS, 2RS) -1-^ 
fVU-2- (3,4-^l/>^ + ^7x-;b) -3- {5r (7x-J^^ 
'<*4A/) -2-7 'J M yokVW - 2 -7-7fVM =f-ji T i y%m\ ftfe 
{i^SS^J24i:|5l^4-^ICj;0^t>nfc (3RS. 4RS) -4- [N- [(IRS, 
25 2RS) - 1 2- (3,4->fb>-W/7x-;l') -3- {5 - 

(7x-;W;W<t^l/) -2-7 'J ;H 7"ntVH -N- (2-T-7TVM 
fvu) *7;w<*>f ;u] -3-^;P^+->-4- 1 Fn*->7*? y&ziT- h 'J ^ 

so a&E"S£Lfco ^M^B^i^^2ml(C>§PL / >ig*j©^T7'>t^>^x. 



WO 96/05169 



— 81 — 



PCT/JP95/01589 



[^*if>/^Sx^U= 2/1-1/1] -CffiSllLT. i^nfcy^vl/xx 
T^£fSJI0J25 (2), (3) tmmiZtSSMbX, &JHt£tJl3mg (W15%) 

'H - NMR (CDCU) 6 : 0.95 - 1.15 (3H, m). 2.80 - 3.30 (5H. m). 
3.65-3.90 (3H. m). 4.20-4.90 (4H. m), 5.45-5.55 and 5.65-5.95 
(total 3H ( each m), 6.35-7.00 (4H, m). 7.05-7.15 and 7.25-7.90 
(13H, each m) 

FAB - MS : 705 (M + H) 

3-7'J;M-*v/a;H-:x;l/-4- t Kn*->-4- fN - T(1RS. 2RS) 
-l-yf-;u-2- (3.4-yfU>W->7x-yl/) -3- (5- (7 
-jltjjW^JjV) -2-7 'J M VabVUl -N- (2 -±7=f-)\s/ *M 

nm&mothmmuT'&z ors, 4rs) - a- [n- ccirs. 2rs) - 

l-/f-Jl-2- (3, 4->fU>-;t+i/7i-;l/) -3- {5- (7x- 
JW<*4 ;U) - 2 - 7 'J M ~Tu t*;U] - N - (2 - ±7**/ ij 
JW^JJl] -3-^771/^+ ->-4-t Ko + i/7^>K-^- h <J 9A80mg 
^y^f;^M7; K2mlC?gPU T'J;U7n= K37/zl£flnx.. 

T'3Br B i«}$Lfco s^^-tk^^^ i^yi/x— rMzxmm^ mfcum 

i/Vfi7jifi7i>?w vyy7 4- i^7->/nm^^=3/2] vm 
snu ftztitzitr v ji^xTj\s*mmm25 (2), (3) t^cMiit, & 

gHt£$J4.4mg (W2.4%) £&fe&tt^<!: UT&fco 

'H - NMR (CDC1,) 6 : 0.80 - 1.10 (3H, m), 2.50 - 3.30 (5H. m). 
4.20-4.95 (6H. m), 5.20-5.55 (2H. m). 5.70-6.00 (3H, m), 6.35- 
7.00 (5H, m), 7.05-7.15 and 7.25-8.00 (13H. m) 
FAB -MS: 731 (M + H) 

5- b Ka^->-4--fV7'Dt^->^;l/t:-;l/-5- fN- KIRS. 2RS) 
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- 1 -y^;t/-2- (4--ho7x-;l/) -3- {5- CZx^2k^2kdil 
<<)\A -2-7 VM XSXM -N- (2 -^7^;by ?•;!/) jjjw<*>()iA 

(1) 5 - h Kd+ •> - 4 - 77*0 1:+ ->*;i/t:-;i/- 5 - [n- [(irs. 

5 2RS) - 1 (4-^hn7x^) -3- {5- (7x-;W 

;w<*>f;l/) -2-7 VM zfa\£A/\ -N- (2-^7^;m^;U) 

MJ23 (1) -Clibn^N- [(IRS, 2RS) -1-/3-JI-2- (4-- 
hD7x— Jl>) -3- {5- (7 3.-Jlii)W<*:4jls) -2-7 VM 7°aV 
10 /I/] -2-i-7^;M^;U7i ><h#^J5T'#t>nfcl -T-fe h^«>- 1, 
2. 4-7*^ > h U *>Jl>tf>Wt2, 4-i>4 V7n h , ;l/iXx;U^HSfe^J24 (1) 

;U^'-;U-5- [N - [(IRS, 2RS) - 1 f-;l/-2- (4-- ho7x- 
)V) -3- {5- (7x-;^;W<t^;l/) -2-7 'J;U} 7°ntVl/] - N - 
is (2-*7^;M^U) *JW<*<(J\,] V7*n tVUiXx^99mg 

*WV7*P^V-;U3ml»C*j!¥U ^h , J7A^77*D^4 i '> K9.8mg*ftJ 

S*U H'g£->'Jrty;i/*7 7A?Dvf^*57 4- [^ify/SKxf- 
20 ;l/=2/l] TffifSJU 8Sg4t£#|43mg (JR2#45%) £^fc 0 

(2) 5-tKD+y-4-'f77a**->*^;l/-5- [N - [(IRS, 
2RS) - 1 -Jf-JU-2- (4--hD7x-;U) -3- {5- (7i-W 
JW<*4jI) -2-7VM 7*PtVU] - N - (2-^7^/M^yU) 

25 5-t Yu*i/-4-'(V7'atf*i/i3Jl#-)\s-5- [N- [(IRS, 2RS) 

- 1 -Jf-Jl- 2 - (4--ho7x-;P) -3- {5- (7x-^;w<t 
- 2-7'J;H 7°ohVu] -N- (2-^-7^;m^;U) *;w<*-f AO 
^>*>!^77'ne;l/XX^U*fSJfe0|25 (2) % (3) £R«fc*lg-f * Z. 

30 'H - NMR (CDC1 3 ) <5 : 0.82 - 1.00 (3H. m), 1.17 - 1.35 (6H, m), 
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2.10-3.80 (7H, m), 4.10-5.16 (5H, m), 5.49-5.73 (1H. m), 6.78- 
6.94 (1H. m), 7.06-8.22 (17H, m) 

FAB - MS : 748 (M + H) 
H«S0I31 

5 3-tert-:/h*->:ft;W-C.=.;U-4- TN- (2. 3 - i>» g aKy'Jjl) - 

N- KIRS, 2RS) - 1 - 2 - (4--Fd7 x— -3- fs- 
(7x-;^^<t^;i/) -2-7'J;W -fu\i)\A ijjw^jjtf -4-h 
Kp*->-3-7^:/Egg>iiKfjt 
H»(SM24-C!li|!4<hUT^fflU^N- [(IRS. 2RS) -l->^;l/-2- (4 
io -^hD7x-;V) -3- {5- (7x-;W^;W/<-t'l'yl/) -2-7'jM 7° 

c\ fteiinjfe^)24 (D tnmi-fi&K&y&btitL ors, 4rs> -5- [n 

- [(IRS. 2RS) -l-^5 L ;U-2- (4--ho7x-;b) -3- {5- (7 
x— ;P*;w<*-f 7U) -2-7'J;l/} T'ohVl/] -N- (2. 
is >i?Jl>) JjJW^'f )V\ -2-^+Vf- h5 t Kn75>- 4-^71/^^SE 
tert-7f-;I/iXxyU*HSfS^J25 (2), (3) tmmimm-fZ d iKJ: *)& 

'H-NMR (CDC1 3 ) 6 : 0.80- 1.10 (3H. m). 1.20- 1.50 (9H. m). 
2.75-3.20 and 3.55-3.75 (total 5H. m). 4.30-5.00 (4H. m). 5.55 
20 - 5.95 (1H, m). 6.90 - 7.00 (1H, m). 7.00 - 7.70 and 8.10 - 8.20 (total 
13H, m) 

FAB - MS : 768 (M + H) 

mm 1 

5- f(2RS. 3RS) -3- i J) -2- (4-- H 

25 P7x-7U) -2-7y>t)Jl<#>M^1-Jl3LX7'Jl(Dmi£. 

(1) 5- {2- (4--ho7x-;l/) -3-**VZr?M -2-77>* 

p-^i hn7x-;U7-tr h>3.00g£v>y ^;l/*;UA7 S K50mlic^ 
U *#8£#T. 60%tttt7K^k^- h U7A0.70g^jDx.T[i)MT-10^ 
30 at^Lfco 5-^nroy ^;l/-2-7-7 >^;U^>K^;UiX-r/W3.40ff<0 
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i>t T-fr-frfrl^T \ YSsabWSBt&^Kth ') V A3.05g£7jQ;i. ifit2. 
5KHBHtm> E£ttKft»*fln*.TKtta: Lti Q *<hxf-;i/x-f-;i/£flo*. 

ft£*5.48g*»fc. 

(2) 5- {(2RS, 3SR) - 3 - t Ka*->- 2 - (4-xhD7x-;b) 7f- 
;U} -2-75>^7^**>Kx5 L ;Ux7.x;KDS{it 

5- {2- (4-xhn7xx;U) -2-77>*/l/ 
^>Kif-yUiXr-;U5.48g*"r h5 t Ko75 >50mlK»j»U ~78°C 
•C^tdtlt^T. **fth Vsec-7f-;U*7£'J^7ACDlM7- h5b Fo7 
5 16.5ml *ftJitrHfl*T2B*|Bia}$Lfco S^ttH****, 

ttJI £tfrfa:ft*£7K-e»SL iM7 > 9 Ale «t «jft L7t 0 g&£iJ 

(3) * 5 - {(2RS. 3RS) -3-7*7 K~ 2- (4 -x h p 7 xX;U) zff-M 

5- {(2RS. 3SR) -3-h Ka*>-2- (4--ho7i-;P) 7*^;U} 
-2-75>/7M*>Ifcxf-;Ux*f\fc3.66g£x k Kn7 5 >40mllC 
»#U *K#SE#T> h U 7 i^M^7 4 >4.32g, 7»/^*^/iK>Ki?x 
f-;Uxxf-Jl>2.6Qml&0 c -77xxyI/y >&7 7 K4.53g**Di?.TSfi"ei8B* 

(4) 5- {(2RS, 3RS) -3-7 ; 7-2- (4--ho7xx;U) 7^;P} - 
2-75 >^;u^>BExf-;i/xzr;uoaSjS 

5- {(2RS, 3RS) -3-7-7 K- 2- (4-^hn7x^l) 7^;U} - 
2-7 5 >rt^>&X7^x7Nx;U3.24g£x h5k Ko7 5 >50ml £tK 
5ml©ffifci;:iS#U h 'J 7 x-WX7 4 >2.37g£jto*T6li#|l8^Sa 
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WSiJSU iSBte&EES* U SSfll* •> 'J ij ?Jl>ii y i*t V7v7 < - 
It/ 100/1 -> 20/1] K«bO»«UTaig'ffc£«j2. 
5 89g£®fc 0 

(5) 5- {(2RS, 3RS) -3- (2 -:>-7 7^M tVU7 $ y) -2- (4-x 
ho7x-;U) 7f7U} -2-7 7^^^*>Kxf-;l/ji^-r;U©SS!ii 

5- { (2RS, 3RS) -3-7S/-2- (4-x ho7x— 7f7M - 
2-77 >rt ;i/*">g?x^;i/xxr;U0.97g£;/ * y -juiomifcjgflf U 2 - 

TflWtft* *mt*VXi- b U 7 A0.16g^ftDX.TgST'15^8St^L^o 

^S^'>U*y;i//77A^av h^77-f- l/\*1*->/S*&x^;l/=4/ 
is 1] JCJ^fcSaU^ &Stt£«5U5g£i#*: 0 

±mRfcvmnt UT&ffl Ufcp -x h o 7 xx;l,y-tr b >K.tf/X(i5 
- ? a d y f-jl- 2-77 >Kx^;UiXf-;l/&tF/X{i2 -:h7 

20 KJ££fro-C\ 5- {(2RS, 3RS) -2- (4-^dd7i^) -3- (2- 
j-7?JW1-Jl7 $ J) 7^;u} -2-77>A;l/t:>ixf;l/XXf;k3 
- {(2RS, 3RS) - 2- (4-? DD7x-;b) -3- (2t^77^Mt^I, 
TIJ) -f^M $mSS?x^;l/iXx;K 5- {(2RS, 3RS) -2- (4 - 
?nn7i-;H -3- (2-^7f-/Mfvl/7$ /) 7f^} -3-^7 + 

25 if '/-M/I/t^Sxfypxxf^K 2 - {(2RS. 3RS) -2- (4-^pd 
7xx;U) -3- (2-±y^JV/ 9)\>T K J) 7f-Jl<} - 5 - £ 'j i? >fiJl 
tf^Kx^Ux^-f/K 5- {(2RS, 3RS) -3- (2-^>7* [b] fx; 
JVH-)VTIJ) -2- (3,4->fl/V^+->7x^) 7t^U} -2- 
7 7 >JVUtf>®^ : f-Jl'^XTJK N- {(IRS, 2RS) - 2- (4-> h*-> 

30 rt/U**x/U7xX/l/) - I- (3-7*y + ->>f-;l/7xx;l/) 
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Zfu\±M - 2 -i-yf-Jl// *f-Jl/T $ N - [(IRS, 2RS) -2- (4-> 
h*<>rt;l/**-/l> 7*^/1/) - 1 {5- (7iM->y^) 

-3- (1. 2. 4-**1*->>77*'J;t/)} 7*Dt\0/| -2-^7^;M^l/T^ 
> x N - {(IRS. 2RS) -2- (4-> F*>>*;l/^l/7x-;l/) - l -J 
f7U-3- {(E) Jl>7 jl—jI} 7*nf;U] - 2 -:J-7f-;l/> 

7i>sN- {(IRS. 2RS) -2- (4-)dd7x-;I/) _ ! _y^ ;l/ _ 3 
- {(E) -3-x^U;i/7x-;i/} 7*ntf;i/] -2-^-7^;i//^;U7$ 
N- {(IRS, 2RS) -2- (4-^ h*i/£;M-:^/b7 x^;U) -1-^;U 
-3- (5-7x;+-»f;l/-2-7'J;P) T'obVW -2-^7^/M^ 
$ 5 - {(2RS. 3RS) -2- (4--HD7 x-;U) - 3 - (2, 3 

1. 2. 3-7 , P^ , >m^;^:>il, 2--7-tert-7^;l/JiXx;l/CDSilife 
RU^©teg#&i 

U fOA^ 77*0 lf;l/7 S K© 1.5M is? w\*1t>t6m 13.1ml £x |> 
5 t Ko7 5 >10mllC»»U -70"C-efc*paBPR TO^>^^2.96g© 
f- 1 Kn75>?§& (10ml) *to*Traa*T?30»IHaB*Ufc. 
7W tert-7*^;l/i^x;U2.96g©x h5 t Ka7 7^$ 

(10ml) £*TU HiaKT30^fflaj$bfco S&&K7K20ml&tfx^ 

i-x;u50mi*An^Ttttiju> m®mz%mk, mu-k^x^ u 

50mlK*J»U 10%^ , 5-7'!7A-^MIi0.4g^Anx.T. SfiTk&HtETs 
20.tf|ffltttt»5cUfc. ttfltettMfk SK**Efi*U attfvf-fry-c 

fetgfttt»*x m P 55-57°C, £ LTflfc. 
±l2*e» - tert - y^Jlx.Xy'Jl 12.97g 13.24g 

ffi&.vt*z$kftzmz2mm>)ig-fzuz&*), ith (s*) -&t&zi, 
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^S^«5©->>3-^^6.66g x [a]?- 62.7° (c 1.0. ^dd^ 

miiummu mmmzftwk. wait 

%MQ> (S') [a]? + 4.44° (c 0.92. ^ddMA) S-MfeMrt*^ 

ft&'not, ffiHh (R") Ufc««*tt**<»&ftfco 
N - {(IRS. 2RS) -2- (4-?PP7x-;U) - 1 - y ?•;!/- 3- (4 

(2RS. 3SR) -4- (4-yo*7x-;l/) -3- (4-^dd7i^) - 

2- 7*/-;u MW«|liH*tt^tt^J:Otlia] 1.54g£i?> *;u*;ua 
7? K45mllC?§/j?U &tttert-7>;US>y7Vl/i/5:xl.4g£^ S^V'- 
yl/l^g^^Tm&T'llSFaWftl^o S^llx^;l/jL-x;U<h7K»X. 

['s*U->/ftKx*Vl/= 15/13 TiRIKLT^ (2RS. 3SR) - 
4- (4-yD*7i^) - 2- (tort -7f7l/S?/*7U5/ •/;!/*-*•>) - 

3- (4-^DU7x-;U) :7**y2.02g (IR$99%) %mtz 0 
±m-cm bftiz is U 200mg£ K ;Ux > 10ml (C^fjK U h 'J 7* 

;u (7x-;i/if-;i') xX400mgif- h5** (Ml 7x-M^7^ >) 
^'5 v ? '7A44mg^^-C5I^F B 1fln^SSI[L^o -Wfcrt U ^AtK 

«H*BB«^hUf ACJ:*)«:*U/i 0 &&3ij£«8iJ&> 
S£ USI*fh7bKo77> 5ml fC&PSU 7 7 ^fh77'f- 
;U7 >^9AO lMfh7tKD77 Vfeft 2ml ^•Anx.TMjST 7 
#Lfc e Rj£«i:ftftM7 > ti9 tftixf-^liiitliliai 
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7 4- [^*1f>/Bft&xf-;U=10/l] T»S!UT. (2RS. 3SR) -3- (4 
-?ao7x-;b) -4- (4-7i-;Vxfi^7x-;W -2-7? J - 
;H41mg (JRlp89%) £8*io 

±le-C^i'^>nfc7;^^->'H*141mg^iEx^y^2mlC^)SL^ * 
>*;U*-;l/62 // 1 £ h U x^;U7 $ > 161 # l^fcLT^fiTSOOTfiH* 

*;^7; K5mlfc*JS8U 75*ft*- h U •> A255mg£7JD*T80°CT4B# 
llMoJI&Ufc. ElBfcMMTtttWU if-/ux-^-/ui:**JniLTJilittJ U 

ftl$lt8Ulk «iI**EEB*U 2SS£ h !l7*iA*77-f >187mg tt 
fe«I10%^7kx t Kp 7 5 >7mli*rCltfffl*Djm«»Lfc. 

»J*y;l/*5A^D7h^57^- [^ddW/^ *y-;l/=50/l — 
10/1] TffiSSUT. (IRS, 2SR) -2- (4 - ? n a 7 x-;b) - 
;U-3- (4-7x-;l/x^;l/7x-^) 7Pb*;U7S >129mg (TO92 

±ittmtliz7 Z >W38mg%/ f J -JUlmUZ&mU 2- ±7 V7Jl 
ft K2Qmg«jtaiLr6IWnhlMSttU^. E£tt*£fi*-Cttft3U *3Wk 
*7&:*- h V A5mg*to*T£fflT30£fa»*Lfc. EfSfcfct&fttifrft: 
7 >*-7 A7R&&ix^/i,x-fvP£fa*.Tffltil U *rt8JI£f&fa&&7K 

^U=4/l] TWSSLTs Mte£&22mg (»42%) *»fc 0 

±ERlt?-CBWi: btffiffi L*: h 'J 7f-/t/ (7 x-;vxf-^) xXKtt 
tlx Y 7>^ 'J /W xx*ffli \ Afete#3r#J3 <hTOncR^*fToT 
N - {(IRS. 2RS) -2- (4-)dd7i-;1/) -l-^f-^-3- (3 - 
x^'J;U7xx;i/) 7p£/H - 2 -i-7?JM ^7 5 >£*#fco 
#%0J4 

(2RS. 3RS) -3-tert-7h*^;ft;V*x;U-5-:f*yf- K5b Kp 
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7 5>-2-;ft;U#>igg)fllxg 

(1) (2RS, 3SR) -2-<yi?Ji<**>/J]JUtf-j\,-5-**VTh7t K 
D75>-3-« y&<DW& 

(2RS, 3SR) -5-**Vr h5k Fn77>-2 ( 3 - v>*7;U*yK5.3g 
5 £7-tr h >90mlKigJ»U N' - iti/? u^*r : s)\,i] frtfVJ \ K6.6g 
£JjO;U gfiT2.5B#P«8a#U*:o K&&K^>*7U7;l/3-;l/3.3ml £flD 

iii^s-c2BrBia^bfco mmzMErmmu sis* 

•> U ii Y** 7A?n7h^7^- ['s*-* >/ftKif-^= 4/1 d 
o*;w,/> *y-;i/=50/i] Tflt$ULT> «gtt£«j6.55g£ftfell<*,i: 

10 LTifco 

(2) (2RS, 3RS) -5-^#Vf h7tKn77>-2,3-i?*yl/.t:>K2 
-^>i?;l/3- tert - ^^^xxx^OSSiji 

(2RS, 3SR) -2-^>^;U3j-+v/^;^-;l/-5-^-+V-r h7th*P7 
^ y - 3 - * >S? 6.53g £ ? o d *)l A 70ml Kjgjg U 4 - ^ ^;l/7 
is 5 y f U > 4.53g. il& 1 - xf;l/- 3 - (3 - * ^ ^;l/7 ;;7*n f;l/) fi 
JUtfVJ = K7^1g&^tert-y7 c ^7/U=i-yl'4.70ml?:)lSiW!inx.> gfiT' 

£MES* U V * yA'rt 7A^D7h/77^- >/# 

20 |£X7^U=5/1] TffiStiSUT. ^S^^5.16g^6fe@i*tLT^o 

(3) (2RS. 3RS) - 3 - tert - 7 h * x;u- 5 - V r h "7 1 K 
d 7 5 y - 2 - jit: ymomfe 

(2RS, 3RS) -2-t+Vfh7t Kn7 5>-2, 3 - i>rt;UtfyBe2 - 
*C>$M/ 3 - tert - 7'^;Uxx-f^4.92g^l^Kx^7l/50ml Kjgjg U 10 
25 *J >7 A - j£&tt&500mg£flO;i N Mta*^ET3i^F B ^ltta7C 

&«!£«Sim> «fc£fcEE£@ U Si?®tt£tl3.44g£SfeS#i: UTff^o 

l-T-t?h*»>-l. 2. 4-7?>HJa;W^6g2. yyotvi/x 
30 (1) 4-tKo+->-4-7x^-l Z-ffy'JiumyWSJ V?a£ 
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1.5M yf-SASM 77*0 hVUT S K->* n^^7fe& 38ml £x 1*5 t K 
D7 5 7400ml Ki§»¥U tTMM&'M V^o kVl/xxx;H0.3g©r h 
7tKn77> 20ml - 78°Cg^E»TJST bfc» M£T30#fia 
at#Lrt:SU 'OXTiVfk K3.9g©xh5t Kd7? 7 10mlSK*«T 
U -78'CT1.5^«^U^o RJfc&l^ 2&£&IteAn;U 

^ 6. 14g ^^fef4^ t btifco 

(2) 4-7* ^•>-4-7x-;l'-l, 3-7* 7^rt/i/*: 787^77*0 1~ 

4- t Ka*7-4-7xx;l/-l, 3-7* 7-7;>7,M-:7l!iM V7n £;U 
x7.-r;l/6.13g. fU 7 730nil&amfcB*&6ml©S£fci;:7^ tVI>7 S ^ 
e'J 7 770mg£flD;U £&-C1.5B#RS8lt#l/*:o 5^C2^^®?^ttI^ 

Stt&CfiafDA**^^* U *S7kflK&v •> * a k j: 0 ut. 

74 - [^*1f>/ft»if-;l/=5/l] U 8*gft£054.68g£*ife 

(3) l-7Hrh**>-l. 2, 4-7*7 h 'Jrt;W**7&2, 4 r 77a hVU 
xxfvKDSSlii 

4-7-fe h*7-4-7iX;l/-l, 3 - 7* 7 S^U^&iM 77*d tVl/ 
x*7VU4.68g*eS*fltf8K20mU 7Hr h- h U^U 20ml Rtf* 20ml 
K»»U f5^-^h'J«7A127klD«j9.7g. J§3 7*Btf- h U 7 A 11.2g 
*£T> ^k>'U7 L x7A58mg«-tt]x.giaT'3BPB^^L/^o * 

^•cKtt^ufcau xf-;ux— retina bfzo mtm^mu^vmi- b 
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(PFT) fiWl5ffl**t"*OT!taBWWtLT*«T?**. 
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10 



i» * © n 



(i) -a* [i] 



R 4 — (^Ar 3 — CH— CH — N — C — A COOH 

i ii 

R* R6 0 



ft *fi&S£ W UTt^Tfcctt 2 ttl * U 8 ©SSftX ti^f&MJft&jR 

:XRtfYJiH-Xl;mttoT, watlS^. 
;US, -CHR*- (dCUCfc^T. R'tt^JJS^XJififtT^+^^^-r) 
20 £L< ti-NR b - (::i:fct^ R b ti*&M™^&7;U*;U«£*1-) 
T-^$ft5S. xi*XR^Y*<-^{c/«£^Tt*-i/yS^b<lii5 1 -i/> 
g£ : R\ R 2 . R\ R 8 RC5R»(i|5]-XliS^-?Tx ^d^IFF, 

*P7/u*;ugXI3®&7;i,=J*vg£ ; R»iifift7;u*/uS* ; R 7 li7K& 
30 a$ftSS^«"*-r5«^sflfe^i**^-^SXti-CHR»- (CCCfc^ 
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(2) x^-nr 6 - (cciuj^t* RNi**RTOiifi»T;u*7ua**-r) 

s (3) X*<K&II : FCifc»K *>oY*<-CHR'- (CCfcfc^Tx R-«**R 

(4) XRtfY^kK-CHR 4 - C:i:fc^T> R'teTK&I^ Xlifi&7 

(5) X TkWY ti^—tiifcti ~> x t" - U 1 fE«©tt£«5 0 
10 (6) A #5* [a] 

R 11 

- (CH 2 ) m - CH-C— CH-(CH 2 ) n - [a] 
R 10 R 12 R 13 

•>S. *;i/^->;uSXIi^«S*^+'>T;P+yuS*:R ,J ti7k3(lll^ ffi 
Wit b'v*isT**J\<mXtt*Jl<tf ;R ,s li7K*^ TR&SXte 

20 (7) A#5£ [b] 

OH 

— (CH 2 ) 0 -C = C-(CH 2 ) Q -CH-(CH 2 ) r — . [ b ] 
R 12 R 13 

25 yUS^:R ls (i7K*JI^ ^KSXte^l/tf+^Ug* ; pliOXIil * : qS. 
(8) Hftit [I] 



30 
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[I] 
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